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“The Engineering Profession in Transition” 
Report on Economic Status Survey 


WILLIAM N. CAREY, M. ASCE 


Executive Secretary, American Society of Civil Engineers 


THE ENGINEERING PROFESSION in Transition,’ as its author, 
Andrew Fraser, the consultant engaged by the Engineers Joint 
Council Committee on Survey of the Engineering Profession, has 
titled the 1946 survey on economic status of the profession con- 


quc 


-ted by the committee, is being printed. When this revealing 


and important self-analysis of the engineering profession is pub- 
lished, it will be available for general sale at $1.00 per copy. To 
ASCE members, the complete report will be available at 50 cents 
from the Executive Secretary of the Society. 

In this article, Colonel Carey, chairman of the EJC committee 
that conducted the survey, sets forth salient points uncovered in 
the project, which dates back to 1945 when committee work first 


was begun. 


Of particular interest in this study, restricted for the 


first time to persons identified through their membership in the 
six national professional engineering societies as being qualified 
members of the profession, are the comparisons afforded for the 
before, during, and after the war years of 1939, 1943, and 1946. 
The participating societies are: ASCE, AIME, ASME, AIEE, and 
AIChE, which make up the Engineers Joint Council, and NSPE 
ioining in this project by invitation of EJC. 


IT BECOMES increasingly apparent 
that the 1946 survey of the engineer- 
ig profession, now being published 
in an SO-page 9 X 12-in. EJC Bulletin 
under the title, ““The Engineering 
Profession in Transition,’ will be a 
most valuable and interesting docu- 
ment to those in the profession. 
Dealing with the general and specific 
factors that affect engineers’ employ- 
ment opportunities and designed to 
establish relationship of earning ca- 
pacity to these individual factors, the 
report covers the topics of geographi- 
al location, general field of employ- 
ment and industry field, and includes 
i wide range of occupational statuses. 
Completion of the report marks a 
milestone of accomplishment in the 
cooperative professional activities of 
Engineers Joint Council. It furnishes 
the profession with up-to-the-minute 
economic status data based on an- 
swers to questionnaires sent to 87,000 
professional engineers, all members of 
he six national engineering societies 
rticipating in the project. 

Compilation of the report represents 


an expenditure by the engineer society 
group of $16,000 and more than that 
amount in addition in value derived 
through the cooperation of the Bu- 
reau of Labor Statistics, U.S. Depart- 
ment of Labor, which furnished staff 
and equipment for tabulating returns 
from the pre-coded questions. All 
members of the survey committee 
were called upon to give freely of their 
time to the project. In round num- 
bers, the completed manuscript repre 
sents expenditures approximating a 
$50,000 total. These expeditures 
brought the report to the finished 
manuscript stage. Printing will be an 
additional expenditure to be met by 
the societies or by individuals desir- 
ing printed copies of the report. 

In the space allotted here it is only 
possible to present some of the more 
immediately interesting conclusions 
reached on the basis of replies re- 
ceived to the questionnaires, on which 
there was a 53 percent return. The 
report must be read in its entirety for 
an appreciation of the completeness 
and clarity of the wealth of statistical 


information covering the engineering 
profession there presented. 

A marked change occurred in the 
ratio between the earnings of the 
older and the younger members of the 
engineering profession over the period 
1939 to 1946. In 1939, private gradu- 
ate employees with 35 to 39 years ex- 
perience earned a median salary of 
$550 a month, which is nearly 4'/, 
times greater than the median $127 a 
month for newcomers to the profes- 
sion in that year. In 1946 the corre- 
sponding difference in median salaries 
in this same grouping was $629 to 
$252, a ratio of 2*/, to 1 as against 
4'/, to 1 in 1939. 

The report also establishes clearly 
that graduate engineers earn more 
than nongraduate engineers at all 
experience levels except for the first 
six years. Consistent with this is the 
fact that those with Master's degrees 
earn more than those with Bachelor's 
degrees, and graduates with the de- 
gree of Doctor enjoy still higher earn- 
ings. 

Another significant development is 
that the monthly salary rates struc- 
ture of the engineering profession in 
1946, with overtime payments no 
longer a factor, was not only much 
higher than that of 1939, but also 
exceeded the  base-plus-overtime 
range of 1943. Further, this im- 
proved earnings status in 1946 was 
common to engineers in all general 
fields of employment, whether gradu- 


ates or nongraduates and in both 
private and public engineering. 
Younger engineers reported the 


greatest relative increases. For new- 
comers to the profession in 1946 the 
improvement was of the order of 88 
percent reflecting median monthly 
salary rates of $231 a month for 1946 
as against $128 a month in 1939. 
Men with 6, and 12 to 14 years’ ex- 
perience received median rates in 
1946 of $343, and $385 a month or, 
respectively, 60 and 33 percent more 
than similarly experienced engineers 
had received in 1939. 
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Interesting data are revealed in the 
report regarding the differential which 
begins to assert itself between gradu- 
ate engineers and non-graduates after 
the first 6 years of experience. Dur- 
ing this period, as has been stated, the 
differential is negligible. At the 9 to 
11 years’ experience level in 1946, en- 
gineers with Bachelor's degrees re- 
ported median earnings of $389 a 
month, whereas engineers with in- 
complete college courses or no college 
education reported, respectively, $363 
and $374 a month. By contrast, 
while Masters earned $409 a month, 
Doctors earned as much as $66 a 
month. Significantly, at higher ex- 
perience levels, the earnings’ advan- 
tage in favor of graduates becomes 
more and more pronounced. 

The report shows that the profes- 
sion in 1946 was not a “closed shop” 


yment in 1946, 1943, and 1939. 


for graduates only. This is evidenced 
by the fact that 17 percent of all engi- 
neers reporting included men who had 
incomplete college training or none at 
all. Bachelors degrees were held by 
64 percent, while 15 percent reported 
graduation at the Master’s level and 
4 percent were Doctors. 

Really significant differences in 
engineers’ earnings begin to appear 
only beyond the 8 years’ experience 
span (i.e., 31 years of age). The ex- 
tent of these differences, as might be 
expected, depends largely on the 
general field of employment of the 
individual, educational qualifications, 
and occupational assignment. For 
example, in 1946, median base 
monthly salary rates ranged from 

224 to $256 a month among 10 
groups of newcomers to the profes- 
sion, 6 groups engaged as employees 











in private and 4 in public enginee;; ig. 
By contrast, among the six pri ate 
engineering groups the rang jy 
median rates earned by engineers wth 
from 35 to 39 years’ experience <q» 
was from $513 a month for ( jyjj 
engineers to $825 a month for Che mj. 
cal engineers. Second in ranking 
order came Mining-Metallurvica) 
engineers with $693 a month, {fo}. 
lowed by $650 a month for men jy 
“other engineering fields,’ Electrica) 
engineers with $604 a month, and 
$587 a month in the case of Mechani- 
cal-Industrial engineers. This steady 
progression in earning capacity with 
advancing years of experience also js 
characterized by a persistent and sub. 
stantial spread in earnings at every 
experience level. This spread be- 
comes particylarly accentuated in the 
upper 10 and 25 percent earnings 
groups. 

The composition of the profession 
in 1946 by general field of employ. 
ment showed nearly 73 percent about 
equally divided among Civil, Elec. 
trical, and Mechanical-Industrial en- 
gineers. There were 10 percent 
Chemical engineers, 7 percent Min- 
ing- Metallurgical, 6 percent in other 
engineering fields, and the remaining 
4 percent were engaged in non-engi- 
neering work. Except for civil engi- 
neers, whose work was divided ap- 
proximately equally between public 
and private engineering, those in the 
other 6 fields were overwhelmingly 
dependent upon private engineering 





GEOGRAPHICAL DISTRIBUTION of the engineering profession in 1946. 
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their employment. Nearly 60 
nt of the country’s professional 
veers in 1946 were in the manu- 
iring and construction industries. 
mong the 29 occupational statuses 
rted for 1946, nearly 30 percent 
il engineers were engaged in 
nical administration-manage- 
t. Design, development, and 
lied research attracted 15, 7, and 
ercent, respectively; supervisory 
construction, college or university 
teaching, private firm consulting, 
nd sales each included from 4 per- 
cent to5 percent. Among the remain- 
ing 2| statuses, the percentages ranged 
from less than 1 percent to 4 percent. 

When related to each of the 29 
occupational statuses, the median 
monthly salary rates among the new- 
comers to the profession in 1946 
ranged only from $206 to $248. At 
the 6 years’ experience mark, the 
range had increased from $280 to 
$378 a month. But at the 12 to 14 
years’ experience level, while engi- 
neers engaged in routine work, such 
is drafting, earned $310 a month in 
1046, men engaged in non-technical 
administration-management earned 
is much as $555 a month. 

The relationships found to exist 
between earned annual incomes re- 
ported for 1939 and 1943 only, and 
monthly salary rates in these same 
vears, make it clear that the oppor- 
tunity to earn substantially more 
than base salaries is confined to a very 
small and experienced segment of the 
protession. 

An earnings differential pattern 
that persisted to the end of the active 
experience cycle of professional engi- 
neers is disclosed by the 1946 infor- 
mation. This begins at the 15 to 19 
years experience mark and indicates 
that, at the median earnings point, 
Civil engineers generally receive the 
lowest remuneration, not only in 
private engineering, but also in non- 
iederal Government employment in 
public engineering. Furthermore, the 
earnings of engineers in private engi- 
neering employment exceed by far 
those reported for public engineering, 
with private Chemical engineer em- 
ployees consistently reporting the 
highest remuneration at all experi- 
ence levels. 

While the median monthly salary 
rate for newcomers in the civil engi- 
neering field is the highest of all, it is 
the lowest at the 40-year experience 
level. The median rates of Civil engi- 
neers steadily increased from $243 for 
newcomers to $513 for men with 35 
‘o 59 years of experience while engi- 
flecrs in “other engineering fields’’ in- 
creased from $224 to $650 a month. 

corresponding range for Chemi- 


cal engineers was from wes 


256 to as high as $825. 
Between the two ex- 


tremes came Mining- “ 
Metallurgical engineers 
with median earnings 


that increased at the same 
experience levels from 
$236 to $693 a month, 

and below the ‘other 
engineering’ group, but 
above the Civilengineers, 4, 
were the Electrical engi- 
neers, whose reported 
median earnings  in- 
creased from $237 for 491 
newcomers to $604 at 

the 35-39 years experi- 
ence level, and the Me- 
chanical-Industrial engi- ° 
neers who had a corre- 
sponding experience span 
increase from $225 to 
$587 a month. 

Perusal of employee engineers earn- 
ings indicates that they must be modi- 
fied when related to educational 
qualifications. For example, the 
median earnings of the graduate 
group in 1946 increased from $232 a 
month to $346 a month over the ex- 
perience spans | to 6 years, whereas 
the median earnings of the compar- 
able group of non-graduate engineers 
increased from $295 to $317 a month 
At the 7 to 8 years’ experience mark, 
non-graduate private employees 
earned $344 a month, but graduate 
private employees earned a median 
rate of as much as $365a month. On 
the other hand, in public engineering, 
the earnings differential in favor of 
graduates does not assume statistical! 
importance until the 9 to 11 years’ 
experience level is reached. 

As to World War II, the survey 
points up the fact that approximately 
12 percent of all professional engi- 
neers in the country served in the 
Armed Forces. A break down of this 
figure indicates that the war effort 
required mining engineers and chemi- 
cal engineers generally to remain in 
civilian status or, if in the Armed 
Services, to follow pursuits outside 
their professional fields. More Civil 
engineers served in their field in the 
Armed Services than any other group. 
The breakdown of professional engi 
neers in the Services in World War II 
is: Civil, 29 percent; Mechanical- 
Industrial, 15 percent; Electrical, 
14.7 percent; Chemical, 1.8 percent; 
Mining, 1.0 percent; other engineer- 
ing, 14.2 percent; and non-engineer- 
ing, 24.3 percent. 

Comparisons also confirm what 
might be assumed, that the demands 
of the Services were for younger men. 
Apparently the Services utilized pro- 
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YEAR 


THE CLASS OF worker status of the engineering 


profession, 1929-1946. 


fessional engineering skills to a high 
degree. The effects of demobilization 
were such that the patterns of dis- 
position with respect to the class of 
worker and industry field were virtu- 
ally the same in 1946 as had existed 
7 years earlier in 1939. The changing 
pattern with respect to occupational 
status reflects the advance which 
occurred in engineers’ overall eco- 
nomic status despite service either in 
the Armed Forces or as civilians. As 
to comparative earnings between 
engineers in the Armed Forces in 1943 
and those who were civilians, the 
survey indicates that base median 
monthly rates were approximately the 
same at each respective experience 
level for the two groups. 

A wealth of additional information 
is contained in the report which goes 
into employment opportunities by 
geographical location, general fields 
of employment. In this brief résumé, 
it has been attempted merely to pre- 
sent some indication of the magnitude 
and scope of the survey. As stated 
earlier, a reading of the full report is 
required for full appreciation of the 
completeness and clarity of the statis- 
tical information covering the engi- 
neering profession. 

The report will do much toward in- 
creasing the tempo of studies and dis- 
cussions on the need for reorientation 
of engineering education and practice 
which have been under way in many 
quarters. In short, the 1946 survey 
of the engineering profession, so aptly 
titled, ‘““The Engineering Profession 
in Transition” is, to state it rather un- 
professionally, the ‘‘where we have 
been’’ on the economic status of the 
engineering profession, which can 
serve as an important, factual guide 
to “where do we go from here?” 
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The Engineer in Building for Peace 


Annual Address of the President Delivered at Duluth Convention 


PAST-PRESIDENT STEVENS in 
his Annual Address in 1945 expressed 
the view that “The engineer will 
play a most important role in the re- 
vitalization of the world for peacetime 
pursuits.”’ How many of the mem- 
bers of our Society today remember 
that most important statement? I 
am going to take it up and press for- 
ward with it now, two years after it 
was spoken, in an endeavor to direct 
attention to the things which to my 
mind are the most important tasks 
that have ever been given to any 
people. 

The day is here when the creative 
mind of the engineer must be used 
for the revitalization of the world if 
we are to work our way out of the 
confusion that is almost universal. 
All too long has the engineering mind 
been content to channel itself in nar- 
row and, in many respects, selfish 
ways. There has been much broad 
ening in our public expressions and 
efforts recently, reflected to a degree 
in the activities of the Society in re- 
cent years and being given impetus in 
the actions being taken by the So- 
ciety today. We are concerning our- 
selves about many things outside the 
purely technical field and gaining for 
ourselves a large and respectful fol 
lowing in the areas where our profes- 
sion should make us the leaders. 

The mind of the engineer is trained 
to weigh carefully the important and 
fundamental elements that inherently 
are found at the beginning of any 
great engineering project to be un 
dertaken. Should not that mind be 
used in leadership to formulate polli- 
cies for the guidance of men in the 
pursuit of enduring peace? 

Is it necessary that we wait for 
power politics, so-called diplomacy or 
the might of certain nations to declare 
themselves for this or that solution 
before we go to work toward the 
building of the new and better world 
for which we so recently fought and 
for which we made so many sacrifices? 

Our profession has contributed so 
many magnificent things conceived, 
designed and constructed for the 
comfort and welfare of mankind. 
That same profession also has been 
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E. M. HASTINGS, PRESIDENT, ASCE 


Chief Engineer, Richmond, Fredericksburg and 
Potomac Railroad Co., Richmond, Va. 





E. M. Hastings, President of ASCE 


used for so many things that have 
been concocted to destroy and finally 
to wipe from the very earth large 
areas and unnumbered peoples. Now 
that we can see the magnitude of the 
destruction wrought by the last war, 
should we not face the future with a 
determination that such things shall 
not happen again? 

Although we have destroyed great 
cities and have in our hands the 
knowledge and means to destroy 
greater areas and wipe out nations, 
please bear in mind that we have one 
thing that cannot be destroyed, and 
that is a national ideal. Ideals are 
indestructible; they will rise out of 
the debris and ashes of a war-torn 
world and point the minds and energy 
of men toward nobler and higher pur- 
poses than ever have been known be- 
fore. That is what we in this Nation 
possess, the ideals of liberty and free- 
dom. They form the foundation 
upon which our Nation is founded, 
and have been the banner that has 
guided us through the trials and 
dark days of the past; they have 
been the torch that has lighted the 
way to Victory and today they con- 


stitute a searchlight pointing the 
way to the revitalization of the 
world. 
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We engineers here in the United 
States of America cannot be content 
to wait for political diplomats to 
solve the problems; we must put our 
talents to work and enter whole- 
heartedly into the tasks of democracy 
that are now before us. 

What is democracy? An American 
schoolgirl was asked this question. 
Her answer was, “It is what we 
have and are.’ Can you find a better 
definition than this? Look at what 
we have and are. I believe that our 
success as a nation stems from that 
which, through the years, we have 
set up here. I am a believer in pri 
vate enterprise and can find no hope 
for the world in the philosophy of a 
Karl Marx. I am a believer in uni- 
versal military training. We should 
make our position so strong, so just 
and so tempered with realistic gener 
osity that we would gain the respect 
of the world. Such respect cannot be 
purchased from foreign nations with 
dollars. 

Let the engineering profession then 
get into the affairs of the State, the 
Nation and the World as a profession 
that creates and revitalizes the factor 
for a world of peace. With all of our 
resources, our marvelous skill for the 
production of material things, our 
creative genius for new and better 
things, our great might and our power 
to command respect, it cannot be 
that we will be willing to let this year 
of opportunity pass with little or 
nothing accomplished to that end. 

We of the engineering profession 
need to have for ourselves now the 
things that our young and virile 
America had when it fought for and 
won its independence and which our 
leaders have had in their ensuing 
struggles to maintain it. If we ever 
hope to persuade other nations to our 
way of life we must first recapture for 
ourselves the zeal, the courage, the 
eloquence and the inner spirit of the 
great men of our history who made it 
possible. Never for a moment dare 
we relax our vigilance. Always both 
from without and within our coun- 
try, there are forces at work to de- 
stroy it. David Hume said, “!t 1s 

(Continued on page 76) 
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Construction Division Papers Highlight 
ASCE Summer Convention at Duluth 


DESCRIPTIONS OF MAJOR con- 
struction projects and discussions of 
timely subjects of vital importance to 
the construction industry held the 
attention of many ASCE Members 
who attended the Society’s Summer 
Convention in Duluth, Minn., July 
16-18. 

Papers presented before eight tech- 
nical divisions during the three-day 
meeting covered a wide range of sub- 
jects of local and national interest. 
On Wednesday afternoon July 16, 


papers were presented before the 
Construction, Power and Waterways 
Divisions. Construction in South 
America and features of the Maine 
Turnpike and the Garrison Dam 
Project were discussed at the Con- 
struction session. 

Meetings of the Construction, 
Highway, Hydraulics and Waterways 
Divisions occupied all of Thursday 
morning. Papers presented before 
the Construction session discussed the 
future outlook of the industry, cost 


Power Division Paper Warns Against too Much 
Speed in Concrete Work 


A WARNING AGAINST recurrence 
of the enthusiasm for speed that 
gripped the country after the first 
World War was sounded before the 
Power Division in the only paper 
presented, which cited the fact that 
concrete in a_ turn-of-the-century 
hydroelectric plant has caused fewer 
maintenance problems and less ex- 
pense than structures built in the 
1918-1925 period. E. H. Collins, 
Spokane, Wash., chairman of the 
Division’s Committee on Operation 
and Maintenance of Hydroelectric 
Generating Stations, presided. 

In his paper, ‘‘Maintenance of Con- 
crete in Hydraulic Structures,”’ A. C. 
Giesecke, hydraulic engineer, Minne- 
sota Light and Power Co., Duluth, 
pomted to a 1906-built plant as ‘‘not 
only the oldest, but the very best 
concrete structure on the company’s 
property. 

Emphasizing the severe winters the 
concrete must weather in the Duluth 
area, Mr. Giesecke asked: 

“Was concrete of 1906 an art that 
was lost at a later date? It looks that 
way. Fortunately the record of this 
fine old structure, capable of enduring 
our severe climate, is available. It 
shows that great care was taken to 
use the exact amount of mixing water 
lor each batch of concrete. The de- 
sign was developed in the laboratory 
by testing a great number of short un- 
reiniorced beams. So certainly the 
art of huilding concrete good enough 
lor ths climate was available when 
later the not-so-good work was done.” 

Giesecke presented photo- 
is and charts to illustrate his 
( that the three oldest plants were 
e best shape of the company’s 12, 
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and the three newest “‘are the worst 
in a class by themselves.” 

He recalled that the plants with 
highest restoration charges against 
them were built during ‘“‘the days of 
World War I, or its aftermath, when 
we indulged in the slogan of ‘Con- 
crete for Permanence,’ a form of 
whistling in the dark, perhaps, and 
when the cry was ‘hurry, hurry, 
build the plant.’ ”’ 

Mr. Giesecke listed the primary 
faults committed in construction of 
the company’s plants as “‘those asso- 
ciated with attempts at low cost’’ and 


control and the new Building Con- 
struction Research Advisory Board. 
Hydraulics, Structural and Sanitary 
Division meetings completed Thurs 
day's technical presentations. 

Members who took advantage of 
the opportunity to combine technical 
advancement with a vacation in a 
popular resort area also heard Minne 
sota’s timber, peat and iron resources 
and professionalism in engineering 
discussed at the general and luncheon 
meetings on Wednesday. 


asserted that “in some cases un- 
washed bank-run concrete aggregate 
was used; probably not enough ce- 
ment was used; and again in the in 
terest of low cost and great speed, 
chute distribution was used with its 
implication of excessive water to 
make the ‘soup’ flow.”’ 

Of the restoration work, about 75 
percent of which has been done in the 
last 20 years, with the remainder ex- 
pected to be completed in the next 
five years, Mr. Giesecke said: 

“The concrete restoration program 
is not viewed as a great affliction, as 
the cost was not overly burdensome 
and the future period of useful life of 
these structures lies ahead without 
implication of its end.” 


Construction Division Hears Six Interesting 
Papers at Two Sessions 


TWO MEETINGS were conducted 
by the Construction Division, one on 
the afternoon of the Convention's 
opening day and the other the fol- 
lowing morning, with Elmer K. 
Timby, Princeton, N.J., presiding at 
both. At the first session, papers 
were by R. N. Bergendoff, Kansas 
City, Mo., on “Construction Features 
of the Maine Turnpike’; by Col. 
W. W. Wanamaker, Ft. Lincoln, 
N. Dak., on “The Garrison Dam 
Project’; and by J. J. Collins, New 
York City, on “Construction in 
South America.”” At the second 
meeting, papers were presented by 
Forrest W. Parrott, Sioux City, lowa, 
president of the Associated General 
Contractors of America, on ‘The 
Future Outlook of the Construction 
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Industry’; by Arnold O. Babb, 
Washington, D.C., on “Cost Control 
for Construction Projects’; and by 
J. C. Stevens, Portland, Ore., Past- 
President, ASCE, on “The Building 
Construction Advisory Board.”’ 

In his paper, Mr. Bergendoff de- 
tailed construction features of the 
Maine Turnpike, first major toll road 
to be paid for 100 percent through 
private financing and with the users 
paying the entire cost in tolls. Mr. 
Bergendoft's firm designed the first 
44-mile stretch of four-lane dual 
superhighway, scheduled for comple- 
tion this fall. This section of the 
Turnpike will cost $20,000,000, he 
stated. 

“The project is being completed in 
an unusually short period of time, 
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having been started in May 1946 and 
being scheduled for completion Nov- 
ember |, 1947, despite limitation of 
construction operations during winter 
months. Major emphasis has been 
placed on the preparation of a frost- 
free subgrade, and the design incor- 
porates all the latest standards con- 
sidered essential in a controlled-access 
high-speed artery of travel.” 

The first stretch of the superhigh- 
way, Mr. Bergendoff said, extends 
from Kittery, on the Maine-New 
Hampshire border, to Portland, with 
other construction authorized to be 
undertaken by the Maine Turnpike 
Authority along the 500 miles be- 
tween Kittery and Fort Kent in such 
sections as would be self liquidating. 
He stressed that the road is being 
built without federal aid, without any 
burden on the credit of the state, 
without any contribution by the 
state, and without the use of state 
gasoline tax funds or other state 
funds. 

“The Maine Turnpike will have a 
dual highway with two lanes, 12 ft 
wide, in each direction, separated by 
a median strip 26 ft in width,” Mr. 
Bergendoff said. “The minimum 
sight distance is 525 ft from a position 
1'/, ft above the roadway to an ob- 
ject 4 in. high on the roadway surface. 
The project entails 1,360,000 sq yd of 
paving, two major stream crossings, 
four minor stream crossings, and 35 
grade-separation structures, and is 
designed to alleviate traffic difficulties 
and congestion existing on U. S. High- 
way No. 1. 

Mr. Bergendoff's paper is published 
in this issue of CrviL ENGINEERING, 
page 26. 

Calling it the “heart and keystone 
of the entire comprehensive plan” for 
development of the Missouri River 
basin, Colonel Wanamaker described 
the Garrison Dam project. 

“No other single project plays a 
part in so many features of the overall 
plans, or affects so many square 
miles of the Missouri River basin, as 
the Garrison project,’’ Colonel, Wana- 
maker said. He called the project 
“perhaps the greatest engineering 
enterprise ever undertaken in_ the 
State of North Dakota” and asserted 
that in addition to capturing the 
flood waters of the upper Missouri 
River and regulating them for the 
benefit of downstream states, ‘the 
project also will bring immeasurable 
wealth to the State of North Dakota.” 
(See article, page 1S, May 1947 issue 
of CrviL ENGINEERING. 

He estimated the cost of the project 
at $518,000,000 and said the total 
cost may reach $200,000,000, includ- 
ing complete power installation and 


contemplated water diversion. He 
used maps and drawings in describing 
for the civil engineers the largest 
single unit in the Missouri River 
basin plan. When completed, he 
said, Garrison Dam will be the world’s 
largest rolled-earthfill structure and 
its reservoir, extending a distance of 
200 miles upstream from the dam, 
will have a storage capacity of 23,- 
000,000 acre-ft. 

Emphasizing the multiple-purpose 
features of the project, Colonel Wana- 
maker said: 

“Operation studies indicate that 
in normal and in flood years, reser- 
voirs would be drawn down to pre- 
viously determined flood-control lev- 
els by the end of the winter period, so 
as to capture the early spring and 
late spring floods, and then release 
the water for irrigation, navigation, 
power, stream sanitation and other 
purposes during the late summer, au- 
tumn and winter. During floods, 
releases could be reduced so as to 
prevent flood damages downstream.” 

Colonel Wanamaker also stressed 
the fact that recognition is being 
given the concept that the control and 
utilization of water in arid and semi- 
arid regions must adhere to the prin- 
iple that the “‘highest use should be 
for domestic consumption and the 
growing of crops, and that the use for 
power and navigation should be sec- 
ondary.” 

The enormous multiple-purpose 
storage provided by the Garrison 
Dam project, Colonel Wanamaker 
said, will afford a wide range of manip- 
ulation in the interest of irrigation 
and power and will provide a means 
alternate, or supplemental, to the 
Missouri-Souris project for the diver- 
sion of water to eastern North Da- 
kota, and a direct source of water sup- 
ply for the irrigation of lands in prox- 
imity to the Garrison reservoir and 
downstream from the dam. 

“The inclusion of a large depend- 
able source of hydroelectric power in 
the rather small power network of this 
region,’ Colonel Wanamaker said, 
“will encourage industrial develop- 
ment in a state now almost exclusively 
devoted to agriculture.” 

Social labor laws of some Latin 
American countries have gone far 
beyond those in the United States, 
bringing the total construction wage 
level very close to the brackets of 
American labor, Mr. Collins, who is 
vice-president and director of foreign 
work for Raymond Concrete Pile Co., 
said in his paper, read by J]. T. Dowson 
of the same firm. He pointed out that 
while basic wages for native labor are 
lower than in this country, in many in- 
stances ‘“‘a local workman in the 


course of a year receives about | (9 
percent increase over the base w ige 
for extras.” 

He listed the ‘‘extras’’ as follow; 

“First, he is paid travel time to and 
from his home or an assembly plant 
near his home. In addition, trays. 
portation is provided. He receives 
15 working days vacation per year. 
He is paid seven days per week, pro- 
viding, however, he has worked all 
of the working days of the week. [f, 
for instance, he misses one working 
day without excuse then he forfeits 
his day-of-rest pay. In addition, he 
is allowed a percentage of the com- 
pany’s profits, an amount not to ex- 
ceed 16°/; percent of his total income 
per year. He is also taken care of for 
certain periods if he has an illness, 
and receives*an allowance if living 
quarters are not available for him.” 

Of the quality of native labor, the 
paper said: 

“Usually we send only key men 
and depend on the development of 
various nationals to learn the numer- 
ous trades required in construction 
work. With the proper selection of 
foreign key men, this procedure works 
out most successfully. The foreigner 
must approach his problem with a 
kindly attitude, patience, and without 
any show of superiority. With these 
characteristics, the aptitude of local 
workmen develops rapidly. In many 
trades, such as pile driving, concrete 
work, welding, plastering, structural 
steel, etc., the local workman readily 
proves himself and carries on his du- 
ties with great pride.”’ 

American workmen, too, find ad- 
vantages in foreign fields, Mr. Dowson 
said, particularly in yearly salary. 

“Those of us who are associated 
with the building trade,’’ he said, 
“know that our skilled workmen nor- 
mally do not work more than 50 
percent of the time. With assurance 
of his yearly salary, less the necessary 
allowance to his family, two or three 
years in foreign fields often provide 
in hand the funds for the education of 
a child or the payment of a new 
home.”’ 

Buyers’ resistance to other com- 
modity and service prices is making 
itself felt adversely in the nation's 
second-largest industry and delaying 
ready-to-go construction projects to- 
taling 10 billion dollars, Mr. Parrott 
said in his address. He warned that 
while construction costs may decline 
gradually to what can be considered 
new normal levels, they “cannot re- 
turn to levels prevailing before the 
war unless the nation suffers an eco 
nomic catastrophe.” 

“Waiting for a considerable drop 1" 
costs,’ and “‘buyers’ resistance to the 
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of other commodities and serv- 
K which has discouraged invest- 
m: it for expanded business facilities” 
were listed by Mr. Parrott as princi- 
factors contributing to deferment 
any construction projects. A de- 
tailed account of Mr. Parrott’s paper 
ppears on page 43 of this issue. 
Construction costs must be re- 
duced to meet conditions under which 
contractors allegedly are pricing 
themselves out of a juicy market, and 
owners and Government engineers 
face costs that exceed the economic 
return of projects, or the willingness 
of the taxpayer to pay,” Mr. Babb 
stated. 

If the construction industry, as a 
group, is to have any effect on our 
economy and is not going to simply 
sit back and take a gambling competi- 
tive position with each other, it 
must, through cost analysis and con- 
trol, keep the slope of the construc- 
tion cost index just a little better 
than the others. Contractors today 


are not competing with each other for 
jobs nearly as much as they are com- 
peting for dollars with other indus- 
tries.’ Mr. Babb’s paper is in this 
issue of CrviL ENGINEERING, page 39. 

The building industry research pro- 
gram, seeking technological improve- 
ments to increase efficiency ard lower 
costs, was detailed by Mr. Stevens. 

As chairman of the Construction 
Industry Advisory Council, made up 
of representatives of more than 100 
professional and trade groups having 
a major interest in construction, Mr. 
Stevens has been active in the forma- 
tion of the new Building Research 
Advisory Board, the organization of 
which, Mr. Stevens said, is expected 
to do much toward offsetting the fact 
that “the high cost of building has al- 
ready had a perceptible effect in pre- 
venting, or at least postponing, many 
specific projects.” 

“Improved methods and materials 
offer an effective answer to the charge, 
so often heard these days, that the 


Three Corps of Engineer Officers Present Papers 
at Two Waterways Sessions 


FOUR PAPERS, three of them by 
colonels in the Corps of Engineers, 
were presented at two sessions of the 
Waterways Division. Max C. Tyler, 
Vicksburg, of the Division’s Execu- 
tive Committee, presided at both. 

Authors on the program were: M. 
W. Torkelson, director of regional 
planning, State Planning Board, 
Madison, Wis., who spoke on “The 
Wisconsin-Fox Rivers Diversion 
Plan’; Col. Dabney O. Elliott, Divi- 
sion Engineer, Great Lakes Division, 
Chicago, who presented a_ paper, 
Part Played by the Great Lakes 
lransportation System in World 
War II” (read by Wendel E. Johnson, 
U.S. Engineer Office, Omaha, Nebr.); 
Col. Delbert B. Freeman, District 
Engineer, Omaha, whose paper titled 
Developments of the Missouri River 
Basin,’ was read by Mr. Johnson; 
ind Col. H. H. Cole, District Engi- 
neer, Duluth, who read a_ paper, 
Duluth-Superior Harbor.”’ 

Diversion of water from one river to 
mother, controlled to be effective 
when most needed, was described as 


. * * 
t measure which would ‘‘work like a 


blood transfusion into the circulatory 
system of an ailing human being’’ 
oy Mr. Torkelson, a member of the 
Society's Committee on Diversions, 
which has been studying this subject. 
He discussed the proposal under 
consideration in his state to divert 
cfs for 120 days each year from 


the Wisconsin River to the Fox River 
which, he said, ‘“‘would inject new en- 
ergy into the power system of the 
lower Fox,’ where “the water would 
serve to drive the already-installed 
wheels of existing plants located in 
populous areas which need the water 
badly.”’ Sanitation benefits also were 
cited as potential results of such a 
diversion, which would resolve the dif- 
ficulty of ‘‘a highly unsanitary con- 
dition’’ at times of low flow. 

Such a project, Mr. Torkelson 
pointed out, would amount to di- 
verting water in a reverse direction 
from that of the project, whereby 
1,500 cfs is diverted the year-round 
from Lake Michigan into the Missis- 
sippi River by way of the Chicago 
Drainage Canal and the Illinois River. 
The Wisconsin-Fox Rivers project, 
he said, would divert water from the 
Wisconsin River, a tributary of the 
Mississippi, into Lake Michigan 
and results in a replacement of about 
one-third of the Lake Michigan- 
Mississippi River diversion loss. 

Conservation of water as a natural 
resource—a project only recently 
launched by the engineering profes- 
sion at the instigation of the ASCE 
was urged by Mr. Torkelson. World 
War II, he said, developed important 
facts regarding need for conservation 
of natural resources, but principal 
recognition has been achieved for 
conserving mineral resources. 
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construction industry is pricing itself 
out of the market,’’ Mr. Stevens said. 

“Whether and to what extent 
building costs can and will be re- 
adjusted through the operation of 
economic forces are matters of opin- 
ion, but no matter whether costs in 
general go up, come down, or remain 
at the same level, there can be no quar- 
rel with the basic fact that techno- 
logical improvements that can be de- 
veloped to increase building efficiency 
and lower building costs will help not 
only those who must build, but also 
those who would like to build but can 
not afford to do so. 

“The efficacy of organized research 
as a means of improving the products 
of American industry has been dem- 
onstrated in too many instances to 
require further argument. American 
business no longer regards money 
spent in the laboratory as a gamble; 
it is now considered an investment. 
Mr. Stevens’ paper appears in this 


issue of CrviL ENGINEERING, page 36. 


“Another great natural resource, 
which has been generally accepted in 
the past as being limitless like the air 
and the sunlight, is the water re 
source,’’ Mr. Torkelson said. ‘How- 
ever, with the terrific demands for 
water by heavy industrial develop- 
ment, it is becoming increasingly evi- 
dent that there is a limit to this, also. 
Our great concentrations of popula- 
tion are beginning to encounter in- 
creasing difficulty in securing ade- 
quate supplies of water of acceptable 
quality. We have been conscious, 
but only slightly so, of the fact that 
the suitability for human habitation 
of those parts of the earth where the 
climate permits, depends very largely 
on the amount of water of acceptable 
quality that is available. Still more 
have we failed to realize fully the ex 
tent to which improvements in the 
standard of living already have in- 
creased the use of water, and how 
much water is required to maintain 
that high standard in populous 
areas. 

Mr. Torkelson cited the Wisconsin 
paper-manufacturing industry as an 
example, declaring: ““To make a ton 
of paper requires 25,000 gal of water, 
more than 100 tons, to use round fig 
ures. A single paper mill in the vicin- 
ity of Appleton, and it by no means 
the largest, uses ten times as much 
water as the city, which has a popula 
tion of more than 30,000, and this 
water must be suitable as to quality 
and dependable as to amount.” 

He also asserted that availability of 
water was one of the most important 
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factors, “if not the decisive factor,” 
in the location of most of the war 
plants constructed for World War II. 

So “brilliant, vital, spectacular, and 
essential’ a World War II role did 
the Great Lakes transportation sys- 
tem play that its interruption would 
have had an “immediate and disas- 
trous’ effect on the national effort, 
Colonel Elliott asserted in his paper. 
He added that if the $325,000,000 
federal cost of Great Lakes naviga- 
tion works in the last 100 years were 
all charged off against the tonnage 
moved during the recent war, it 
would have amounted to only about 
10 cents per ton. 

Calling “production and transpor- 
tation of materials and finished prod- 
ucts a fundamental upon which rests 
the successful prosecution of modern 
war,’ Colonel Elliott emphasized 
that, “the channel of a water route 
will accept a sudden and violent in- 
crease in traffic with far less need for 
new construction and increased main- 
tenance than a land route.’ He as- 
serted that the expansion of lake com- 
merce which preceded the war was an 
important factor in the ability-of the 
Great Lakes transportation system 
to accept the inordinately heavy 
traffic brought on by the war. 

“In the five-year period, 1952 
1936, average annual total net ton- 
nage handled by the Great Lakes 
transportation system was 92,482,- 
000; for the next five-year period, 
the tonnage was 155,588,000; and 
for the war years, 1942-1945, 206,- 
069,000. These figures indicate that 
the average annual total tonnage, as 
reckoned by five-year periods, in- 
creased about 68 percent during the 
decade prior to the war and that the 
average annual war tonnage showed 
an increase of about 33 percent of 
that of the preceding five-year pe- 
riod.” 

Colonel Elliott detailed some con- 
struction and alteration works en- 
tailed by the war, and concluded: 

“The beginning of hostilities found 
Great Lakes navigation prepared to 
execute the vital war measure with 
noteworthy success. Shipping was 
available for mitial requirements and 
the shipbuilding facilities were avail- 
able to the needed additional ton- 
nage. The lake fleet built up during 
the prewar years was further aug- 
mented by a total of 26 freighters 
built in Great Lakes shipyards and 
commissioned under U.S. Registry. 
Five of these vessels were 640 ft in 
length and were commissioned in 
1942. The remaining 16 were 621 ft 
in length and were commissioned in 
1943. These last were intended to 
replace 29 smaller overage freighters. 
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However, under the stress of the war 
emergency, these 29 vessels were re- 
tained in service until no longer 
needed.”’ 

Evolution of Duluth-Superior Har- 
bor—-from a port from which fur- 
laden canoes were paddled by In- 
dians to the nation’s second-largest 
tonnage port through which more 
than 54 million tons of commerce 
passed last year—was detailed by 
Colonel Cole. He paid tribute to the 
engineering ingenuity which brought 
savings to Americans of some $26,- 
000,000 in coal shipping costs alone in 
a single year on a total federal govern- 
ment investment of $10,915,400.13 in 
permanent work and maintenance to 
June 30, 1946. 

Duluth-Superior Harbor cortsist- 
ently ranks second only to New York 
Harbor as the largest port in the na- 
tion in point of tonnage, and is prob- 
ably the most important bulk traffic 
port in the world in spite of the fact 
that it enjoys a navigation season of 
only eight months, Colonel Cole as- 
serted in tracing the history of the 
Lake Superior port through which 
flows more than half of all the iron 
ore shipped from Great Lakes ports. 

In 1945, which Colonel Cole cited 
as an example, the Duluth-Superior 
port tonnage was 65'/, million, com- 
pared with New York Harbor’s 104 
million tons. But, he pointed out, the 
third ranking port, Philadelphia, 
moved only 37 million tons that year. 

In his talk, in which he traced the 
history of the port from the days when 
loading was done by wheelbarrow to 
the present, when equipment is avail- 
able for loading iron ore at the rate of 
25,378 tons per hour and grain at the 
rate of 140,000 bushels per hour, Colo- 
nel Cole presented some early-day 


sidelights. Among them were: 

A map made from a survey of : . 
harbor, made in 1861 by Cos 
George B. Meade, of the Corps ‘af 
Engineers, prior to the time he \ 
called into the Union Army, wher: bi 
attained fame as the winning genera] 
at Gettysburg. 

A story of legendary proportions 
regarding early-day litigation by 
which Superior citizens sought to en- 
join Duluthians from constructing a 
canal connecting Lake Superior with 
Superior Bay. 

“The six-month old city of Duluth 
let a contract for dredging in the fall of 
1870 for a canal 150 ft wide and 16 ft 
deep, protected by piers on each side, 
extending into 1S ft of water in the 
lake,” Colonel Cole said. “‘A dredg- 
ing company was put on the job and 
the work was pushed with all possible 
speed, and when winter put a stop to 
operations, it had dredged through 
about two-thirds of the peninsula. 
The story goes that on Saturday af- 
ternoon several Duluthians received 
word of the issuance of the Superior- 
sought injunction by the Federal 
Court in St. Paul. Early Sunday 
morning, about 50 sturdy and deter- 
mined Duluthians went to work with 
pick and shovel and wheelbarrow to 
cut through the narrow neck of land 
remaining. By noon the water began 
to trickle through, only a tiny stream 
at first, but as the water in the bay at 
that time was about 6 in. higher than 
the lake, the powerful current wid- 
ened the channel and by mid-after- 
noon that Sunday a rowboat was 
able to pass through to the lake. By 
the time the injunction could be 
served on Monday the opening was 
about 30 ft wide and small craft were 
passing through it.” 


Four Papers Cover Wide Range of Subjects 
Before Highway Division 


FOUR PAPERS covering a_ wide 
range of subjects were presented at 
the Highway Division meeting, over 
which Charles M. Upham, Washing- 
ton, D.C., chairman of the Division's 
executive committee, presided. Pa- 
pers presented were: “Program and 
Progress of Three-Year Plan of High- 
way Construction in the Northwest 
Area,” by S. L. Taylor, U.S. Public 
Roads Administration, St. Paul; 
“Alaska Permafrost Investigation,” 
by H. J. Manger, U.S. Engineer 
Office, St. Paul; “Soil Stabilization 
for Highways in Northern Minne- 
sota,’’ by George W. Deibler, highway 


engineer, St. Louis County, Duluth; 
and “The Dynamics of Highway 
Bridges,” by Prof. J. A. Wise, Uni- 
versity of Minnesota Civil Engineer- 
ing Department. 

Mr. Taylor discussed the postwar 
highway program in the Northwest- 
Minnesota, Wisconsin, and North and 
South Dakota—and indicated that 
conditions in this area are representa- 
tive of virtually the entire country. 

The dollar amount of work under 
contract, Mr. Taylor said, “might be 
considered a favorable volume of work 
by prewar standards; however, it is 
not more than one- -half of the first 
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. . .pportionment of federal funds 
ler ‘he 1944 Act.”” He pointed out 
.ddition to increased prices— 
x for structures was cited at 
SS the first quarter of 1947 as 
87.7 in 1940—there are other 
scarcity of materials and 
f labor, lowered efficiency of labor, 
nd the limited supply of equipment 


teT! ts 


Val it. 
\ir. Taylor described such a short- 
engineers that the state high- 
way departments were compelled, in 
some instances, to furnish the services 
f engineers to counties in order to 
ovide for improvement of roads. 

[he engineering personnel con- 
tinues to be very limited owing to 
shortage in numbers and the com- 


petition of private industry, which is 
ible to pay much higher salaries,’’ he 
said. “Unless public work is made 


ore attractive, at least from an 
economic standpoint, I fear that en- 
gineering personnel will continue to 
be a problem.” 

The development of the urban 
program has not kept pace with the 
federal-aid program, Mr. Taylor said, 
pointing out that the purpose of the 
urban funds was to relieve the con- 
vestion on roads leading into larger 
urban centers ‘‘and not just to make 
minor improvements, or what are 
sometimes called routine ‘housekeep- 
ing projects. 

There has been developed through 
the years a gridiron system of streets, 
a design wholly unfitted to modern 
traflic movement, yet one with which 
the citizens are familiar. On this 
gridiron the city engineering forces 
have devoted most of their efforts to 
date and major improvements cutting 
through the present system are neces- 
sarily exceedingly expensive and gen- 
erally resisted on this account.”’ 
Calling for “some bold planning if 
we are to open up these entrances 
into the larger cities to permit greater 
ireedom of movement with reduced 
travel time and greater safety,”’ Mr. 
faylor lauded the work of interim 
legislative committees which, he said, 
together with a public well informed 
of the problems with which we are all 
‘aced in providing for the growing 
trathe needs of the nation, should be 
ol great aid in supplying the needed 
tools to provide for safe free flow of 


trathe over our highways.”’ 
‘ir Taylor pointed out that funds 
provided by the 1944 Highway Act 


“id not become available to the states 
unt! October, 1945, and that the funds 
( lable for obligation not to 


*xceec one year after the year for 
Which they are apportioned. 

re 1s, however, a bill now pend- 
ng uch will make the funds 
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available for a maximum of two years 
after the year for which they were 
apportioned, and in effect will extend 
our three-year program over a period 
of five years,” Mr. Taylor asserted. 
“This seems desirable because of the 
difficulties encountered in carrying on 
this vast program.”’ 

Progress in the Army Engineers’ 
battle to conquer Permafrost—a 
phrase coined to describe perma- 
nently frozen ground—and to develop 
design criteria and methods adapta- 
ble to far northern construction of 
airports, roads, underground utilities, 
buildings and other types of struc- 
tures was reported by Mr. Manger. 

Describing Permafrost as a thick- 
ness of soil or other deposits at a vari- 
able depth below the surface of the 
earth in which a temperature below 
freezing has existed continuously for a 
long period of time, Mr. Manger re- 
ported: 

“This phenomenon is quite exten- 
sive and covers about one-fifth of all 
the land area in the world. In the 
northern hemisphere, Permafrost ex- 
ists in about SO percent of Alaska, 50 
percent of Canada, and practically all 
of Siberia. Its origin is unknown, but 
it is believed that the phenomenon 
was formed during the ice age.”’ 

Only the Russians, Mr. Manger 
said, gave much thought to the effect 
of Permafrost on construction prior 
to World War II, and in the recently 
undertaken studies by the U.S. En- 
gineers, much has been gained 
through the study of Russian litera- 
ture on the subject. 

Construction difficulties arise, Mr. 
Manger said, when the vegetation, 
which is a natural insulator, is re- 
moved and the ground thaws rapidly. 
In many cases quagmuires result, in 
which the construction equipment be- 
comes mired and it is necessary to 
overcome these obstacles by con- 
trolling the thawing action by back- 
filling the excavated area immediately 
with sand and gravel to a sufficient 
depth to prevent further lowering of 
the Permafrost table. 

Assigned by the Chief of Engineers 
to the St. Paul District, Corps of En- 
gineers, in January, 1945, the investi- 
gation is in progress under the direc- 
tion and supervision of Col. Walter 
K. Wilson, Jr., District Engineer at 
St. Paul, with assistance being ren- 
dered by the University of Minnesota 
and Purdue University, among vari- 
ous institutions and individuals par- 
ticipating. 

After describing some of the ground 
operations under way in the study, 
Mr. Manger revealed that aerial 
photography bids fair to be so success- 
fully beneficial in the work that it 
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“may eventually repay the entire ex- 
pense” of the whole Permafrost in- 
vestigation. 

“The Government has a contract 
with Purdue University to determine 
the feasibility of using air photos in 
identifying Permafrost areas on the 
ground,’’ Mr. Manger said. “By a 
study of air photos, correlated with 
extensive field trips in the same areas, 
it has been possible, from existing air 
photos of surface details such as 
drainage, topography, types of vege- 
tation, and tree growth, to select 
areas where construction can be suc- 
cessfully carried out, as well as those 
areas which should be avoided at all 
cost. It has been found that the air 
photo method can eliminate long and 
extensive ground explorations by 
selecting the most suitable site in a 
large area, and that ground explora- 
tions can then confirm the detailed 
location.”’ 

Emphasizing that it will require 
several years of observation in various 
locations and a variety of conditions 
to determine thermal characteristics 
of Permafrost areas and to develop 
design criteria and construction meth- 
ods as a guide to construction en- 
gineers, Mr. Manger cited the follow- 
ing as “trends which engineers would 
do well to consider’ in new construc- 
tion in Permafrost regions: 

“Site selection is very important 
and wherever possible structures 
should be located on areas of coarse- 
grained materials where the lowering 
of the Permafrost table will not cause 
settlement of the structures. 

“In areas where there is danger of 
settlement by the lowering of the 
Permafrost table, an air space should 
be provided under heated buildings 
to prevent heat transfer into the 
ground. 

“In the construction of roads and 
runways, all fine-grained material in 
the subgrade subject to frost action 
should be removed at least through 
the frost zone and be replaced by 
coarse-grained materials. 

“Where piling is used under struc- 
tures, the piling should be placed at 
least twice the depth of the frost zone 
into Permafrost to prevent uplift by 
frost action in the active layer. 

“By thorough knowledge of the soil 
characteristics and the extent of 
Permafrost it is possible through 
proper construction methods to avoid 


settlement or ultimate failure of 
structures.” 
Highway bases for year-round 


roads, ingredients of which are as 
meticulously mixed as a prescription 
concocted by a druggist, were de- 
scribed by Mr. Deibler. In fact, he 
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said, chemicals actually are added 
periodically to the other ingredients 
in efforts to obtain uniform high 
density of sufficient bearing capacity 
to withstand anticipated loads, with- 
out material displacement under all 
weather conditions. 

“Good results are being and will be 
accomplished,’’ Mr. Deibler said, “by 
the selection of aggregate material of 
proper gradation, including binder 
soil, control of moisture content, and 
combination of aggregates with cal- 
cium or sodium chloride.” 

After describing the aggregate 
selection process under which stipu- 
lated percentages of the materials 
must pass through various-sized 
sieves, Mr. Deibler said: 

“Unless the base is to be followed 
almost immediately by a_ surface 
course, a treatment of | Ib per sq yd 
of calcium chloride is applied, usually 
after the road has been given the 
initial compaction. Additional sur- 
face application of ', lb per sq yd is 
applied at least twice during the 
summer season, about June 15 and 
August 15.” 


Economic advisability of such care- 
ful preparation of road bases, includ- 
ing the addition of the chemicals to 
absorb moisture and to aid the adher- 
ing process among the other ingredi- 
ents, was stressed by Mr. Deibler. 
Particularly in areas where extremely 
cold winters prevail, causing load re- 
strictions to be placed on highways 
during the spring break-up, will 
better-prepared road bases be justi- 
fied, he said. 

“These restrictions, for a period of 
30 to 60 days, hold gross loads to 4 to 
6 tons and even 3- to 4-ton axle 
loads,’ Mr. Deibler asserted, ‘‘and 
are so severe that they definitely re- 
tard essential transportation opera- 
tions. If stabilized roads will relieve 
this situation, and they apparently 
will to a large extent, the additional 
cost can be well justified on this one 
item alone. In order to accomplish 
satisfactory stabilization, three fun- 
damental factors—gradation, water 
content and compaction—must be 
controlled in their relationship with 
each other, both independently and 
combined.” 


State Influence on Design of Multi-Purpose Projects 
Discussed Before Hydraulics Division 


FUTURE MULTIPLE-PURPOSE 
waterway development projects will 
face more complications from the 
standpoint of design and operation 
than existing projects, Don McBride, 
secretary-manager of the National 
Reclamation Association, warned in 
a paper read by C. N. Philips, New 
York, at the Hydraulics Division Ses- 
sion. Therefore, it was emphasized, 
such projects must be scrutinized 
carefully to produce sound, economic 
and beneficial use. 

In the paper entitled “Influence of 
State Governments on Design of 
Federal Multiple-Purpose Projects,’ 
it was pointed out that federal and 
state engineers approach sych under- 
takings from different view points. 
“For example, it seems to me that 
the federal engineer and the state 
engineer stand side by side on the 
bank of the river and the federal 
engineer looks upstream to deter- 
mine the maximum amount of the 
watershed that can possibly be con- 
trolled, while the state engineer 
looks downstream to determine the 
maximum amount of the land that 
can be protected or developed.”’ 

The paper listed principles consid- 
ered basic from the state engineer's 
standpoint. “If a project ts to be re- 
paid by its earnings, naturally it ts 


22 


necessary to practice most stringent 
economy. On the other hand, if the 
project is non-reimbursable the design- 
ing engineer may over-design. Such 
matters as spillway designs, elimina- 
tion of agricultural production by the 
inundation in reservoir areas as com- 
pared to the production below the 
reservoir and the effect on local sub- 
divisions of government are some of 
the problems that affect the state en- 
gineer’s viewpoint.” 

The manner in which states process 
reports of federal departments re- 
porting proposed projects was criti- 
cized in the paper. Many states, 
because of lack of funds and person- 
nel, are not in a position for thorough 
investigation of their reports on fed- 
eral projects. In other cases, the 
states are so thorough in their studies 
that the net result is two separate 
reports on the same subject going 
before Congress, he said. 

The paper was one of five presented 
at the Hydraulics Division sessions, 
presided over by Lorenz G. Straub, 
director of the St. Anthony Falls Hy- 
draulic Laboratory at the University 
of Minnesota and member of the Div- 
ision’s executive committee. 

“The Entrainment of Air in Open- 
Channel Flow” was discussed in a pa- 
per prepared jointly by Dr. Straub 


Other economic factors wer cite 
by Mr. Deibler in justification of th, 
additional costs involved in tie ex 
treme care used in effecting bas 
stabilization : 

“Local communities and rural! res; 
dents are demanding all-weather gn) 
all-year roads. Gravel roads. any 
even bituminous surfaced roads jy 
some instances, that appear to ly 
well constructed and can be well 
maintained during a large part of th, 
year, are found impassable during th, 
spring break-up. In some cases, thi 
causes entire communities to | 
isolated from outside service fo; 
many days. In our modern rura! 
society, this becomes a serious matter 
Large consolidated schools served }y 
bus transportation are forced to clos 
mail roufes are closed: creamer 
dairy and other vital food products 
are unable to get to market, and lik. 
wise processed food for rural con 
sumption cannot be delivered. The: 
too, many sections of the country now 
are promoting the tourist industry 
which in the final analysis always in 
volves the use of local county roads 


and Warren W. De Lapp, assistant 
professor of hydraulics at the St 
Anthony Falls Laboratory. Profes 
sor De Lapp made the oral presenta 
tion. 

For slopes above 32 deg, entrain 
ment of air increases the mean velo 
ity of the flow, making it necessary 
to take effects of aeration into a 
count for accurate results, Dr. Straub 
and Professor De Lapp concluded or 
the basis of experiments with high 
velocity flow. For smaller slopes th 
increase in the value of Manning's » 
is largely balanced by the increase 
the hydraulic radius resulting from 
aeration. Their research was orig) 
nally proposed ten years ago by the 
ASCE Committee on Hydraulic Re 
search and sponsored by the Eng: 
neering Foundation. Included wer 
tests over a wide range of discharges 
and slopes for each of three types 0 
channel roughness, a painted stec! 
surface, a sand-coated one and a sur 
face obtained by lining the channe! 
with two layers of expended stet 
mesh. 

On a steep enough slope water bx 
comes white in appearance owing ¢ 
the presence of air, and the bulk vo! 
ume of the flow is substantially ™ 
creased. Conditions under which th 
entrainment of air occurs and tts 
fects on flow characteristics such ° 
velocities and depths are importa’ 
to the designing engineer. But th 
designing engineer has been force 
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largely on empirical formulas 
ed for low velocities, the ex- 
tion of data from smaller 
tructures and his own judgment, 
‘hey pointed out. 
in the Minnesota experiments the 
t of air entrained in the flow at 
nt was determined by drawing 
sample of the mixture with 
quipment especially designed for 
‘hat purpose. They found virtually 
il the air near the free surface at the 
west slope, with the distribution 
ming more nearly uniform as the 
Jope of the channel was increased. 
‘Comparing results at simular 
lopes for the three types of surface 
iwhness,’’ the report said, “‘the lat- 
r is seen to have a small effect on 
the amount of entrained air but a 
onsiderable effect on the depth of 
fow. On the other hand, there is 
seen to be a relatively small variation 
the depth of flow for each surface, 
n spite of the fact that the channel 
slope varies from 8 to 44 deg. Ap- 
parently the increase in depth due to 
the entrainment of air is approxi- 
mately balanced by the increase in 
elocity due to the steeper slope. 

The fact [that the experimental 
lata may be represented by an equa- 
tion of the logarithmic type] indi- 
ites that the air is distributed 
throughout the flow by turbulent dif- 
fusion and establishes conclusively 
the existence of a close analogy be- 
tween the entrainment of air and the 
transportation of suspended sediment. 
in other words, the turbulence in the 
flow overcomes the buoyancy of the 
ur bubbles in preventing their escape 
in the same manner as it overcomes 
the weight of sediment particles in 
preventing their deposition.” 

lhe experimenters found that the 
rate of discharge, and thus the hy- 
lrauhe radius and velocity, had a 
relatively small effect on the amount 
i entrained air. The amount of air 
was tound to vary with different 
slopes and roughnesses, but to remain 
essentially constant for any particu- 
lar slope. The reason for this, they 
ncluded, appears to be the fact that 
ill flows at a particular slope are geo- 
inetnically similar as regards entrained 
ur, regardless of the absolute depth 
i flow 

Hunter Rouse, director of the lowa 
‘stitute of Hydraulic Research at 
the State University of lowa, dis- 
ussed Diffusion of Submerged Jets” 
a paper illustrated by slides and 
motion pictures, , 


i. 


\s the direct result of turbulence 


senerited at the borders of a sub- 
mers jet, the fluid within the jet 
will lergo both lateral diffusion 
ind dcceleration, and at the same time 
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fluid from the surrounding region 
will be brought into motion,” he re- 
ported. “The approximate charac- 
teristics of the corresponding mean- 
flow pattern are derived analytically, 
with the exception of a single experi- 
mental constant, through assump- 
tions that: (1) The velocity distri- 
bution at any cross section follows 
the error law within the zone of dif- 
fusion; (2) the diffusion zone ex- 
pands at a linear rate which is inde- 
pendent of the efflux velocity; and 
(3) the pressure is hydrostatically 
distributed at all points."’ Dr. Rouse 
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presented experimental data verify 
ing the assumptions with good ap 
proximation and providing the neces 
sary coefficients for flow from both 
slots and orifices. 

J. B. Thomas, president of the 
Texas Electric Service Co., Fort 
Worth, Tex., gave a paper on “Co 
ordination of Operation of Multiple 
Purpose Reservoirs with Public Util- 
ity Systems.” “An Engineering Con- 
cept of Flow in Pipes’’ was outlined 
by Charles W. Harris, professor of 
civil engineering at the University of 
Washington, Seattle, Wash. 


Sanitary Engineering Division Hears Three Papers 
on Minnesota Problems 


THREE PAPERS on Minnesota 
sewage and water treatment problems 
were heard by the Sanitary Engineer- 
ing Division at its session. Professor 
George J. Schroepfer, University of 
Minnesota, Minneapolis, 1946 chair- 
man of the Division's executive com- 
mittee, presided. Papers were pre- 
sented by Harvey G. Rogers, Minne- 
apolis, director, division of water 
pollution control, Minnesota State 
Department of Health; A. J. Duvall, 
St. Paul consulting engineer, and M. 
D. Lubratovich, assistant manager, 
water, gas and sewage disposal de- 
partment, Duluth. 

A $15,000,000 program for new 
construction and additions and im- 
provements to sewage and industrial 
waste disposal facilities in Minnesota 
is in the making to alleviate ‘‘unsatis- 
factory conditions,’ Mr. Rogers 
stated in his paper. He estimated 
that the cost of projects for which 
plans have been approved in the 
state's postwar pollution abatement 
movement would be $4,778,090; that 
work for which plans are in the proc- 
ess of preparation will amount to 
another $5,554,000, and that the cost 
of projects for which engineering 
studies and reports have been com- 
pleted or are authorized, including 18 
systems with treatment and 15 new 
plants, would be $2,890,000. Already 
approved by the State Board of 
Health, he said, are projects totalling 
$815,000 for a total of the four fore- 
going items of $14,037,000. 

“It is estimated,’’ Mr. Rogers said, 
“That the above construction pro- 
gram, together with work which is 
being planned for waste control at 
major industrial plants, will exceed 
$15,090,000.” 

In his paper, 
Control in Minnesota,” 


“Water Pollution 
Mr. Rogers 
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traced the history of that control in 
Minnesota from the passage of the 
state's first legislation on the subject 
in ISS7 through the 1945 Water Pol- 
lution Control Act now in force, under 
which the State Commissioners of 


Conservation and Agriculture, the 
Secretary of the State Livestock 
Sanitary Board, one member ap- 


pointed at large by the Governor, and 
the Secretary of the State Board of 
Health act as a State Water Pollution 
Control Commission. 

“There are 759 municipalities with 
500 water supplies,’’ Mr. Rogers said. 
“Only 20 of these supplies are from 
surface water, although they serve 
approximately 1,000,000 of the 1,600,- 
000 total. There are 332 municipali- 
ties with sewer systems and there are 
202 sewage treatment plants serving 
209 municipalities where some type of 
treatment is provided. 

“Much of the program which has 
been accomplished can be accredited 
to municipal officials and to the 
activities of civic and conservation 
groups in drawing public attention 
to the problem and promoting local 
projects. Although pollution has been 
reduced in many lakes and streams, 
there are unsatisfactory conditions to 
be found at many places and there is 
still much to be done before pollution 
from sewage and industrial wastes is 
sufficiently reduced to achieve the 
standards of stream cleanliness ex 
pected by the people of the state.” 

Surveys conducted and other work 
performed by his firm in connection 
with a proposed sewage treatment 
plant for Rochester, Minn., were dis- 
cussed by Mr. Duvall. 

Mr. Lubratovich’s paper was titled, 
“The Water Supply of the City of 
Duluth.”’ 
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Use of Wood and Aluminum as Structural 
Materials Discussed by Division 


USE OF WOOD and aluminum 
alloys as structural materials was 
discussed in two papers read at the 
Structural Division meeting, over 
which Craig P. Hazelet, Louisville, 
Ky., member of the Division's execu- 
tive committee, presided. L. J. 
Markwardt, assistant director of the 
U.S. Department of Agriculture's 
Forest Products Laboratory at Madi- 
son, Wis., and B. J. Fletcher, chief 
engineer, development division, Alu- 
minum Co. of America, New Ken- 
sington, Pa., were authors of the 
papers on wood and aluminum alloys, 
respectively. 

Postwar use of wood, fostered by 
wartime metals shortages, is progres- 
sing so rapidly—notably one called 
“sandwich construction’ and used in 
aircraft and railway cars—that Amer- 
ica's engineers are finding a challenge 
in the study of use of forest products 
as a structural material, Mr. Mark- 
wardt said. 

Recent research, he asserted, has 
so advanced the use of wood as a 
diversified building material that 
“engineers have found it difficult to 
keep abreast of current data.” He 
added that there are many evidences 
of lack of basic knowledge of wood, of 
its mechanical properties and of 
structural design procedures, and 


said that engineers must meet the 
challenge presented by the fact that 
“many technical schools have not 
kept their courses up to date or have 
omitted consideration of wood en- 
tirely.”’ 

Mr. Markwardt divided the timber 
industry's history into three distinct 
periods—the “‘land-clearing’’ period, 
when the cutting of timber was done 
primarily to make way for agricul- 
ture; the “timber mining’ period, 
when the forests were considered so 
abundant that timber was cut “‘with- 
out thought of replacement’; and 
the present “timber crop” era, in 
which the concept of this resource is 
that it must be replaced by sys- 
tematic reforestation. 

Statistically, Mr. Markwardt 
demonstrated that, despite the tre- 
mendous increase in use of steel and 
other metals in the twentieth century, 
the per capita lumber production in 
1947 is estimated to be approximately 
as high as it was nearly a century ago. 
In presenting his data on the rise and 
fall of per capita lumber production, 
Mr. Markwardt showed that it rose 
from 216 board ft in 1850 to an all- 
time high of 480 board ft in 1910, 
dropped to an all-time low of 212 in 
1930, but now has risen to 240, 
about where it was 90 years ago. 


Peat Can Become Money-Saving Industrial Fuel, 
Fitzgerald Tells Luncheon Session 


DEVELOPMENT OF PEAT as an 
industrial fuel offers a challenge to 
the best talents in the engineering 
profession and is of first importance 
to national security, Robert L. Fitz 
gerald, vice-president and general 
manager of the Duluth Steam Corp., 
told ASCE Members and guests at 
tending the Thursday luncheon at the 
Duluth Summer Meeting. Russia 
already is processing from 50 to 60 
million tons of bog peat into gas and 
power for industrial needs. 

“Some important facts about | the 
Soviet] use of peat seem to be re- 
liably established,”’ said Mr. Fitz 
gerald, listing the following: 

“They have eliminated the in- 
nerently high peat transportation 
costs by converting the peat into 
electric power and fuel gas at the site 
of the bog and transmitting the end 
products to the points of consumption. 
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“They have reduced production 
man-hours from 75 to 8O percent by 
introducing hydraulic and mechanical 
material-handling methods. 

‘They are operating power stations 
up to 200,000-kw capacity exclu- 
sively on peat fuel. 

“They are continuing to expand 
the use of peat as fuel in large power- 
generating stations. 

“They consider their peat bogs as 
large reservoirs of a wide variety of 
chemical products, and they keep 
a staff of 300 research scientists 
studying methods for recovering the 
chemicals on a commercial scale.”’ 

Half of the United States’s peat 
deposits are in northern Minnesota 
near the iron ranges. Use of this 
local fuel in the iron-mining opera- 
tion, to produce a high metallic 
content shipping product and in 
delivery to the mills would make 


Mr. Markwardt described new gop. 
struction developments involv: ..g th. 
use of wood, such as laminated wood 
arches in hangars, permitting © clear 
span of 150 ft, and cited experiments 
that have been made to improve the 
quality of wood by treatment with 
various chemicals. 

An innovation in the use of wood 
traceable directly to World War [| js 
the “sandwich construction” pio. 
neered by the British in the building 
of Mosquito bombers, Mr. Mark. 
wardt revealed. 

“Sandwich construction,” he said. 
“consisting of plywood faces glued to 
balsa cores, was employed in the 
wings and fuselages of these bombers. 
where light weight and strength were 
essential. Progress in the use of this 
type of construction is taking place 
rapidly, with applications ranging 
from aircraft to railway cars.”’ 

Mr. Markwardt pointed out that 
the American Society for Testing 
Materials, in recognition of the im 
portance of sandwich-type construc 
tion, called a conference a year ago 
of all those interested in the subject 
and has appointed a special commit- 
tee to help provide design criteria for 
American structural engineers. 

In his paper, Mr. Fletcher cited 
examples to show how steel and 
aluminum each has its place in the 
structural field, depending on weight 
and strength desired, and told of in 
creased use being made of aluminum 
in various kinds of structures. 


important savings in the war- 
burdened lake shipping, rail trans- 
portation and coal supply, Mr. Fitz- 
gerald pointed out. 

Discussing plans for utilization of 
low-grade, hard rock iron ores and 
beneficiating the natural ore to a 
concentrated product, the speaker 
reported that the 1,250,000 tons of 
coal required for producing up to 
10,000,000 tons of concentrated ore 
a year would cost $8,750,000. li 
methods can be developed for mining 
and drying peat at a unit cost o/ 
about $2 a ton, then the total cost 
of peat fuel to operate this project 
for a year becomes $4,000,000 rep- 
resenting a potential saving oF 
profit on one project of $4,750,000 
a year. 

Experiments on forming 85 percent 
moisture peat into pellets whose 
size can be controlled ‘“‘can easily 
prove to be the answer to the local 
metallurgical use of this abundant 
supply of local, low-grade fuel,’ Mr. 
Fitzgerald said. Additional expet 

(Continued on page 80) 
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New Orleans Plan Includes Union 
Passenger Terminal 


ssuANCE OF $23,500,000 worth 
ral obligation bonds of the 
New Orleans, recently ap- 
the taxpayers at a special 
will provide $12,000,000 
road grade-crossing elimina- 
| terminal improvement, 
00 for paving of streets and 
00 for acquisition of land for 
proposed civic center. 
Through the New Orleans Railroad 
il Board, the city has been 
ting for a number of years 
the railroads entering New 
for a new union passenger 
id facilities, relocation of yards, 
comprehensive grade-crossing 
ition program. To assist in 
sram, in 1938 a constitutional 
ment was passed authorizing 
ity to issue revenue bonds to 
| own the passenger terminal. 
der terms of the city’s agree- 
with the railroads the latter 
erate the terminal, guarantee- 


TWENTY-EIGHT GRADE 
SEPARATIONS, together 
with Union Terminal and 
numerous street improve 
ments incidental to rail- 

ad project, will reduce 

jestion and speed 
traltic in New Orleans. 
Overpass shown at right 
is part {terminal improve- 
ment and grade crossing 
nation program that 
also will include abandon- 
ment of various railroad 
facilities and relocation of 





years 


ty result in practically no through car or mail service. 


ing payment of adequate rental to 
the city to pay the principal and 
interest of the revenue bonds. These 
bonds are not an obligation of the 
taxpayers. After the bonds are paid 
off, the city will receive from the rail- 
roads an annual rental in lieu of 
taxes. Part of the $12,000,000 bond 
issue just authorized will go to pay 
the city’s share of the cost of grade- 
crossing elimination under this pro- 
gram. 

Construction of 28 grade separa- 
tions is planned, together with numer- 
ous street improvements. The pro- 
gram is coordinated with an arterial 
highway plan study made by Robert 
Moses for the Louisiana State High- 
way Department about a year ago. 
As part of the program, the 115- 
year-old New Basin Canal (for navi- 
gation) through the heart of the city 
will be closed and filled. The city 


expects to complete its negotiations 
with the railroads by the end of this 
year and to 


commence the first 


enience and delay to vehicular traffic. 


ee ee 


ee 
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ww 


Ecce 


EFI Pre 


phases of the program early next 
year. The entire railroad program, 
which will be under the direction of 
the New Orleans Railroad Terminal 
Board, will require about five years 
to consummate. The firm of Godat 
and Heft of New Orleans, La., are 
consulting engineers for the Terminal 
Board. 

The $10,500,000 for paving repre 
sents the first major paving bonds 
issued by the city in about 20 years, 
and will be expended for a program 
of major street improvements, based 
on the major street program of the 
City Planning Commission. Some 
portions may also be used to improve 
secondary streets. 

The $1,000,000 for the civic center 
is to be used for the acquisition of 
approximately six squares of present 
slum area on which, together with 
several squares now owned by the 
city, New Orleans proposes to de 
velop ultimately a center for city and 
state governmental functions. 





ROPOSED UNION PASSENGER TERMINAL is part of extensive New Orleans traffic and civic improvement program slated for next five 
Designs are coordinated with arterial highway plan study made by New York Park Commissioner Robert Moses last year. 

zes confusion and disorder created by many converging railroads and states that five passenger stations scattered across downtown 
About 31 passenger trains and 52 freight trains that pass each way daily 


Report 
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CONSISTENT IN DESIGN, all underpasses on 44-mile section of Maine Turnpike resemble Moody Road Underpass pictured here unde; 


construction 


Structures consist of rolled-beam spans with concrete floors supported on concrete abutments and center piers 


Use of 


absorptive lining of forms on all exposed surfaces eliminates form marks. 


Privately Financed Superhighway in Maine 


Incorporates Latest Design Features}. 


Planning, 


of 


Financing and Construction 


$20,000,000 Toll Road Takes But 21 Months 


R. N. BERGENDOFF, M. ASCE 


Howard, Needles, Tammen & Bergendoff, 
Consulting Engineers, Kansas City, Mo.— 
New York, NLY. 


CONSTRUCTION OPERATIONS 
are well under way on a $20,000,000 
section of the projected Maine Turn 
pike, the first major toll road to be 
100 percent privately financed, with 
the user to pay for the cost. The 
t4-mile superhighway the 
nation’s major postwar highway proj 
incorporates all the latest 
standards considered essential in a 
controlled access high-speed artery 
of travel. Major emphasis has been 
placed on preparation of a frost-free 
subgrade. 


one of 


ects 


Scheduled to receive traffic No 
vember 1, 1947, the project is being 
completed im the unusually short 


MUCK ON RIGHT-OF-WAY—generally less 
than 24 in. in depth and confined to areas 
adjacent to water courses—is excavated 
wasted and replaced with A-3 embankment 
material. Soil types on basis of location 
along highway are rock 27 percent, sand 
23 percent, clay 36 percent, and muck 
14 percent 
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A 44-MILE CONTROLLED ACCESS superhighway, first section of the 
Maine Turnpike recently authorized by the state legislature through an 
enabling act creating the Maine Turnpike Authority, is scheduled for 
completion in November of this year. The enabling act provides authon- 
zation for a toll road from the southern boundary of Maine at Kittery to the 
northern boundary at Fort Kent, a distance of some 450 miles. In addition 
to the 44-mile southern section of the Turnpike now being built- from 
Kittery to Portland—additional sections are under consideration. Since 
the enabling act does not permit general obligation bonds, amortization can 
be made only through revenue from toll, making it possible to sell bonds 
only for construction of sections where traffic justifies it. 


struction operations will be carrie 
out in the 21-month period. Finan 


period of 21 months even though 
construction operations were limited 


during the winter of 1946-47. ing of the project through sale o 
Financing, preparation of plans and revenue bonds was completed 

specifications, advertising for bids, February 1946, and _ constructio! 
awarding of contracts and all con work began in May. Bonds carr) 
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nally low imterest rate 
percent. 
highway will have two 
wide in each direction, 
by a median strip 26 ft 
[he maximum gradient is 
ind the maximum curva- 
\linimum sight distance 
ma position 4.5 ft above 
to an object 4 in. high 
iway surface. Each 24-ft 
will have a 4-ft paved 
ljacent to the median strip 
t paved shoulder along the 
sec Fig | 
ve.of the median strip and 
if of each roadway 1s to 
each side of the median 
the inside edge of the 4-ft 
oulder The water is col 
itch basins at about 500-ft 
| then carried through 12 
pipe of precast concrete 
utside of embankments. 
sins were poured in place. 
wing of the dual roadways 
width of the median strip 
tained throughout the length 
ghway, with twin structures 
for the Turnpike at all 
rossings and grade separa 


lraflic interchanges are located 


Saco and Beddeford, with 
ited to these three points 
t-mile length. A fourthinter 
t Kennebunk 1s under con 


project imecludes — 1,360,000 
paving, two major stream 
four minor stream crossings 
live grade separation struc 
he alignment is entirely 

right-of-way im general 
width has been acquired. 
urths of the new right-of-way 
h timbered land 
of the right-of-way was 
to about 140 ft im width. 
nee of the 300-ft strip was 
listurbed, permitting the 
growth of shrubs, evergreens 
er native trees to enhance the 
ppearance of the road and 
This intervening growth 
tend to discourage erection 
htly advertising signs outside 
lines. Clearing was 
is light, medium or heavy 
learmg was generally con 
tripping operations by bull 
open fields. Medium clear 


luded brush and small trees 


crews employing the usual 
tools, brush hooks and axes 
clearing large 
in. 1m maximum diameter 
hand tools and power chain 
Usable timber was cut up 
uled away, with brush and 


consisted of 


ng material piled and burned. 
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EMBANKMENT OF A-3 MATERIAL (above) is placed on right-of-way of dual, controlled- 
access highway. Most of sand found in roadway subsurface is suitable for embankments 
but only occasionally is good gravel found within right-of-way. Approximately 96 percent 
of roadway excavation is salvaged for fill 


ROCK IS EXCAVATED (above) by drilling holes 5 ft on centers and shooting 150 175 
holes atatime. Grading operations include removal of 263,000 cu yd of rock with maximum 
of 4,780 cu yd in one station length 


4-Ft Paved Shoulder 6-In. Loan Asphalt Concrete Pavement 








ke Right of W 30 ~ 


FIG. 1. SECTION SHOWS principal dimensions and construction details of dual highway 
Drainage of median strip and inside half of each roadway is to gutters from which water 
is collected at about 500-ft centers and carried outside of embankments 
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hree to six crews averaging 20 to 
10 men in each crew were employed 
in the clearing operations. 


Grubbing was accomplished by 
bulldozers and by excavating with 
buckets, with stumps and 
burned or loaded on trucks by cranes 
to be hauled off to stump dumps 
These dumps were areas adjacent 
to but screened by timber along the 
right-of-way Che maximum length 
of haul of grubbed materials was 
about 1,000 ft 


roots 


Several Soil Types Encountered 


Various soil types were encountered 
in the grading operations. Classified 
on the location along the 
highway, percentages of each type 
were rock 27 percent, sand 23 percent, 
clay 56 percent and muck about 14 
percent Based on PRA 
fications, the subsurface materials 
encountered were A-2 glacial till 
boulder clay, A-3 clean uniform 
sand, glacial gravels, A-5 cohesion- 
silts in thin strata only, A-6 
plastic silty clays and A-S organic 
humus. About SO percent of the 
rock and muck occurred in the 
southern half, with sand and silty 
clay in about equal proportions pre 


basis ol 


classi- 


less 


dominating in the northern half. 
Although most of the sands were 
suitable for A-3 embankment ma 
terial, only oceasionally was good 


gravel found within the right-of-way. 

In the area that was predominently 
of clay, the material for a depth of 
10 ft was generally a compact brown 


clay formation Beneath this, blue 
gray plastic clay was frequently 
found Tests indicated these clavs 


to be quite stable when protected 
by an overlying layer of granular 
material and generally satisfactory 
for embankment and roadway base. 
The Saco River forms a dividing 
line of the rock types. North of the 
river, fissile somewhat highly weath 
ered and shalyv rock of sedimentary 


28 


origin was found, while south of the 
river were granite and quartzite 
frequently cut by dikes and lenses of 
diabasic trap rock. These _ rocks 
showed only slight weathering at 
the surface. 
Excavated material was fully 
utilized in building embankments. 
were generally established 
several feet above natural ground to 
facilitate drainage and snow removal. 
The number of cuts required was 
held to a minimum. The depth of 
the maximum cut was 27 ft. Approxt- 
mately 96 percent of the roadway 
excavation was salvaged for fill. | 


Grades 


sSecause of the rolling terrain 
groundwater depth varied. In 
swampy locations and flat areas 


bordering brooks and streams it was 
encountered at or near the surface 
On higher ground with good drainage 
and sandy soil no groundwater was 
encountered. Where a sandy over- 
burden covered either a clay subsoil, 





















FOR SHORT HAULS of 


units (pictured above) are used in earthmoving operations. 
12-yd Tournapulls and Euclids are used, and for longer hauls of */, to 5 miles rubi 
trucks are used. Other equipment used by two general contractors includes shov 


to 2'/, yd. 


vary in capacity from 1' 


August 


1947 ° 


ALL ROCK REMOVED from ,; ght-of-way 
of Maine highway is placed embank 
ments, with common borrow added to i 
voids. Maximum haul of rock js te 


2,500 ft, average is 1,000 ft. ) 


an impervious silt or iron cemented 
sand layer, the water level remaine, 


close to the surface. Outside he 


swamps the cutting of side ditches 


provided sufficient drainage to per 


mit operations to proceed withoy: 


undue interference from ground 
surface water. 

Borrow pits, although limited ;; 
depth, generally provided a fg 
high enough for economical show 
operations. In a number of pits ir 
flatter areas of the northern sections 
primarily developed for A-3 materia 
groundwater was usually encounter 
at or near the depth of satisfactor 
material and 
seriously restrict operations or redu 
the quantities of procurable borroy 


Frost-Free Subgrade Sought 

The design gave special consider 
tion to providing a frost-free su 
grade. Construction operations ha 
to be adjusted to removal of w 
satisfactory material. An A-3 sele: 
material from 
located, loaded, hauled, placed an 


finally compacted in place by rollin; 


to maximum density at optimum 
moisture. 

Since bids were taken on a w 
price basis with payment made | 
borrow pit measurement and extr 
payments for overhaul and con 


pacting embankments, the thickness 
of the A-3 subgrade was leit to he 


=. 











~mile, 12- and 15-yd Le Tourneau and Gar Wood scraper-tra ~ 


For hauls of '/, to 
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JHt-of-way 
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ted to {il 
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ements 
l re Maine 
utside th 
icle ditch 


inations. Several factors were 


nh pit , ° 
n secti ed in these determinations. 
tio ~ 
2 mater: pit material was classified 
satisfactory’ or ‘“‘qualified,” de- 


ncoun ter 


on sieve analysis and other 


islactor . 
.- soil tests. Generally any material 
$ or ré if with less than 10 percent passing a 
fe hor N 00 sieve was classified as 
ctory and considered free 


ost heaving under the most 


consider rse conditions. The ‘‘qualified’’ 
free § material contained a questionable 
ations | mount of fines and its gradation was 
il of u to the limits of frost-heaving 
A-3 sel I teristics 
pits w [he material underlying the A-3 
laced vas analyzed as to type, such 
by roll sand, silt or clay; its position 
optimu it or embankment noted; the 
mate level of groundwater, 
on a wi ght of embankment and _ prob 
le { bility of flood water submergence 
und ext termined. Depending on such fac 
ind com tors, the thickness of the A-3 base 
thickn material was fixed varying from 
ft to he t to 4 ft in ft imerements. 
[he preparation of this somewhat 


il type of subgrade resulted in 

ruction operations that differed 

from the commonly used side 

w and ditch-stripping methods 
securing embankment material. 


ASPHALT MIX PLANTS (below, left) are located at Station 786 for south half and at Station 1625 for north half of 44-mile section. 
2- to 4-cu-yd dump trucks is placed by Barber-Greene pavers (below, right) adjustable to 8- to 12-ft widths 


rete hauled to site in 2 








Exact figures are not available for 
determination of the additional cost 
to secure this type of embankment, 
but a few general observations may 
be offered. The average haul of A-3 
material was about 1.53 miles, while 
the average haul of other borrow 
material was about 0.7 mile. The 
maximum haul of A-3 material was 
5.5 miles, while the maximum of 
other borrow material was 1.5 mules. 
The contractor built about 16 mules 
of haul road for which no extra pay 
ment was made. Bids were taken on 
the basis of | mile of free haul, with 
the contractor naming his own figure 
for overhaul. On the northern half 
overhaul is being paid for at the rate 
of S cents per cu yd, ' »-mile haul, 
and the southern half, 5 cents per 
cu yd, '/»-mile haul. 


Excavating Operations 


Benchmark monuments were set 
in the completed embankment last 
fall and check readings of elevations 
made during the winter. These read 
ings showed an absence of heaving 
from frost action. Comparable monu- 
ments set in adjacent natural ground 
showed considerable vertical displace 
ment in the winter period. 


Pavement consists of 5- to 6-in. base course with 2-in. wearing surface. 


EMBANKMENT MA. 
TERIAL is rolled in 
layers 4 to 9 in. thick. 
Compacting equip- 
ment includes dual- 
drum sheepsfoot 
tamping rollers, 10- i 
and 12-ton  three- 
wheel rollers (left), 
rubber-tired rollers 
and rubber-tired 
tractors. Material 
that does not compact 
under rolling is satu- 





rated or covered 
with 2 to 4 in. of 
gravel. 





Some 263,000 cu yd of rock were 
excavated in grading operations, with 
a maximum of 4,780 cu yd in one 
station length. Rock excavation pro 
ceeded generally by drilling holes 
5 ft on centers and shooting 150 to 
175 holes at one time. The charge, 
Hercules 60 and 40 “Gelamite 
dynamite, varied with the depth of 
hole, 5 to 6 ft being used in a 22-ft 
hole. 

The specifications stipulated that 
all embankment material was to be 
rolled in layers 4 to 9 in. in thickness 
The contractors used various types 
of rollers for this phase of the work, 
including dual-drum sheepsfoot tamp 





ing rollers, rubber-tired _ rollers, 
rubber-tired tractors and 10- and 
12-ton three-wheel rollers. Where 


the material was such that it did not 
compact under rolling, thorough 
saturation was required. In some 
locations where the sand 
fines, the uniform size of the material 
made compaction impossible even 
with saturation. In such cases 2 to 
t in. of gravel was spread over the 
area before satisfactory compacting 


lacked 





resulted. 
The two major bridge structures 
are over the Saco River and the 


Asphaltic 














York River. The Saco River crossing 
SIX-Span continuous structure. 
Each of the twin superstructures of 
the bridge, on 50-ft centers, has a 
roadway 2S ft between curbs. Of 
conventional design, the superstruc 
ture consists of a reinforced concrete 
slab on deck steel girders. The de 
sign is unusual in that the twin super 
structures are supported on common 


is a 


piers The piers are of concrete, 
supported on timber piling driven 
to rock 


Owing to an existing dam on the 
river below the bridge site, floating 
equipment could not be brought in 
by water. The contractors used 
barges built up from C.B. pontoons 
of the type developed by the Navy 
during the war. Pontoon units were 
hauled to the site, launched and as 
sembled. Crawler run onto 
the barges furnished needed equip 
ment for floating operations. Con 
crete delivered to the site by truck 


cranes 


from a ready-mix plant 15 mules 
iway was placed by pumpcrete 
machines in the shafts and _ bases 


of the piers 

The York River bridge tsa steel 
beam-span structure with concrete 
floor. Spans are 35 ft on center 
supported on steel pile trestle. Un 
like the Saco River bridge, twin 
superstructures are supported on 
independent substructure units. For 
protection of the steel piles, 30-1n. 
dia sleeves were lowered over the 
pile to 2 ft below streambed and 
filled with concrete up to the bottom 


of the bent cap 
\ll cross roads are carried either 
under or over the turnpike. The 


underpasses are of conventional de 


sign, rolled beam spans with con 
crete floors supported on concrete 
abutments and center piers. Steel 
piling was used in many of the 


foundations of the structures 

In determining the architectural 
treatment of these structures sim 
plicity of design and treatment and 
design of all under 
decided upon These 
utmost economy 
in construction and resulted in an 
wiopted treatment that 1s_ typical 
of all the turnpike structures. The 
treatment included use of absorptive 
lining of forms on all exposed sur 
faces, leaving no form marks, thus 
requiring only nominal rubbing 
varying im thick 
from 7 to S in., is a hot-mix 
machine-spread asphaltic concrete 
laid in a 5- to 6-in. base course and 
a 2-in. wearing surface. The base 
course using local aggregate 1s laid 
and compacted in two layers. In 
the wearing surface the aggregate 


consistency in 
were 
permitted 


passes 


factors 


rhe pavement, 


ness 
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ROCK CRUSHING EQUIPMENT includes Cedar Rapids crusher at south pit (Station 658) 
and Pioneer crusher at north pit (Station 1625), each with capacity of 250 tons per hour 
Portable plants at each pit handle screening and grading of aggregates. 


is a hard crushed granite obtained 
from a quarry near the south end of 
the project. The contractor assumed 
all responsibility in locating satisfac- 
tory aggregate. Borrow pits were 
subject to approval as to quality and 
location, but rentals, royalties or pur 


chase 
owner. 


costs 


were assumed by the 
Geologists employed by the 


engineers successfully located numer 
ous borrow pits along the length oi 
the highway, resulting in a minimum 
amount of overhaul payment 
(Continued on page 78 





New $2,000,000 Cancer Institute 


ERECTION OF 
structural steel 
is well advanced 
on $2,090,000 
Sloan - Kettering 
Cancer Institute, 
part of Memorial 
Hospital in New 
York City. Special 
precautions were 
taken in excava- 
tion work to 
guard against vi- 
brations that 
might damage vi- 
tal, precise in- 
struments used in 
handling radium 
and other mate- 
rials in adjacent 
Memorial Hospi- 
tal. City block 
occupied by Me- 
morial Cancer 
Center was gift 
of John D. Rocke- 
feller, Jr., in 1936, 
who at that time 
gave $3,000,000 
to erect present 
hospital. De- 
signed by Skid- 
more, Owings & 
Merrill, building 
is being erected 
by Turner Con- 
struction Co. 
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COLORADO RIVER RESOURCES, already responsible for crop-producing 
irrigation on land that previously was desert and for fast-growing cities 
which owe their growth to its life-giving water although they are hundreds 
{ miles from the stream, have barely been tapped. Power possibilities 
ne are such that the presently developed capacity, large as it seems in 
mparison with early-day evaluations of potentialities, can be more than 
trebled. The entire Colorado River drainage area presents a future possi- 
bility of more than 3,600,000 kw of additional capacity, and nearly 20 bil- 

n kwhr energy production, as compared with present development in 
peration or under construction of about 1,500,000 kw, and 7.2 billion 
kwhr of annual production. The Bureau of Reclamation proposes to com- 
nine the development of power and irrigation features to assist the repay- 
ment of the irrigation costs through the application of power revenues for 
thispurpose. A survey of the present development of the Colorado River 
and an analysis of the possibilities arising from full development of the vast 
Colorado River Basin are presented in this paper. 


HOUGH PROVIDING 
[NAGE tor an area of approxi 
242,000 square miles in the 

seven. western states of Arizona, 


is peculiar in that almost immedi 
ately after leaving the high mountain 
area and practically coincident with 
crossing the Utah state line, it enters 


Calitormia, Colorado, Nevada, New deep canyon sections which, with only 
lexi Utah, and Wyoming, the 

Colorado River has to this date : ee 

= ta shit 


me only a meager beginning 
the development of its potential 
his is particularly true 
ssibilities as a source of hy 
roelectri power . 
Colorado River system origi 
n the high mountains of Wyo 
the Green River tributary 
the Rocky Mountain area of 
on the Colorado River 
ig. | These two areas are 
ted to contribute about 33 per 
tl percent, respectively, of 
rage annual runoff. The river 


PARKER DAM, constructed with funds ad- 
t by Metropolitan Water District of 
n California, provides reservoir from 
ater is pumped into District's aque- 
use in coastal areas of southern 


a. Average annual power output 
500 million kwhr 


| Proposed Projects Develop Power and Irrigation 
Potentials of Colorado River System 





DAVIS DAM in Pyramid Canyon, 67 miles 
below Hoover Dam, completes structures 
necessary to develop feasible power heads 
on lower 550 miles of Colorado River 


minor exceptions, continue far to the 
south where the river emerges into 
flat country on the Arizona-Nevada 
boundary a few miles below Hoover 
Dam. 

For many ages the Colorado River 
has been a tremendous carrier ot 
silt. The awe-inspiring canyon sec 
tions, of which the Grand Canyon 
is best known, bear mute testimony 
to this. Evidence indicates that the 
Imperial Valley in California was 
formed by the river delta’s isolating 
the northen end of the Gulf of Cali 
fornia. The river has probably al 
ternated its route several times in 
ages past, at times sending its flow 
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FIG. 1. COLORADO 
75 100 RIVER PACT, formu- 
lated by representa- 
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into this valley and at times into the 
Gulf as governed by the level of its 
silted bed and the effect of floods of 
large magnitude. 

It was not until the beginning of 
the present century that the Colo- 
rado River was fully recognized, not 
only as an asset but as a menace. 
Its break-through into the Imperial 
Valley in 1906 established without 
argument its status as a menace. 
About this same time its value as an 
asset became so apparent that the 
upper basin states of Colorado, New 
Mexico, Utah, and Wyoming became 
fearful that lower basin states might, 
on account of the extensive develop- 
ment ahead of the upper basin states, 
establish prior use rights which would 
prohibit substantial upstream use. 

As a result, representatives of the 
various states met in 1920 and formu- 
lated a plan resulting finally in Con- 
gressional approval, in August 1921, 
of the Colorado River Compact, 
which divided the waters of the river 
between the upper and lower basins. 
The compact became binding in 
1920 when the legislatures of six 
states, Arizona being the exception, 
ratified it. Arizona subsequently 
ratified the compact in February, |{44. 

Although the compact was an 
important step forward in dividing 
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a, cated and vexing 





the waters of this 
river, it was only 
a beginning. The 
waters still must 
" be further divided 

between the states 
> in each basin. 
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ick F a a : 
—_ rhis is a compli- 


= 


Santa Fe 


problem now re- 
ceiving the atten- 
tion of the inter- 
ested states, as 
well as of the 
federal govern- 
ment. The prob- 
lem is not made 
easier by the pres- 
ent full realization 
of the value of the 
waters and a de- 
termination on the 
part of each state 
to get its maxi- 
mum share. 

Up to this date there are relatively 
few dams on the river. Two of these 
are in Colorado and are of compara- 
tively minor magnitude. One is the 
Colorado River diversion dam on the 
Grand Valley Project of the Bureau 
of Reclamation, and the second is the 
diversion dam for the Shoshone power 
plant of the Public Service Co. of 
Colorado near Glenwood Springs, 


POSSIBILITIES arising from the full de- 
velopment of the vast area in the Colorado 
River Basin are enormous. In national 
benefits the results of such development 
will be equivalent to adding another 
state or two to the West. The developed 
area will offer an outlet for a substantial 
part of our increasing population, offer 
further opportunity for decentralization 
of industry and, with the advent of low- 
cost power, make it possible to develop 
economically many mineral resources 
vitally needed by the nation, many 
of which up to the present time have been 
untouched owing to their remoteness 
from sources of power supply and trans- 
portation. Industrialization of the miner- 
alized areas will result in new communities 
arising which will contribute to the de- 
mand for farm produce. This demand 
will give the farmer a broader market 
for the crops he will produce through 


Colo. At this latter site 14,100 ky 
are developed. All other dams are 
in the lower basin at Hoove, Dam 
and below. 

Of the lower basin dams the La- 
guna Dam, about 13 miles upstream 
from Yuma, Ariz., is the oldest. It 
was completed in 1909 to provide dj. 
version of water for the Yuma Proj- 
ect of the Bureau of Reclamation. 
It is of the concrete-paved, rock-fil] 
overflow type, is 4,780 ft long, and 
raises the water surface about 10 ft. 
It does not provide for power de- 
velopment. 


Physical Data on Hoover Dam 


The real harnessing of this stream 
began with the construction of the 
Hoover Dam by the Bureau of Rec- 
lamation. The first appropriation 
for this structure became available 
in 1930 and the first water was stored 
in 1935. Power development first 
started in 1936. The physical data 
regarding this highest dam in the 
world and presently largest power 
plant in the world are briefly as fol- 
lows: 


Type: Concrete gravity arch 
Height: 726 ft above foundation; 
576 ft above normal tailwater. Thick- 
ness at base: 660 ft. Length at 
crest: 1,244 ft. Spillway capacity: 
100,000 cfs. Reservoir capacity: 
32,360,000 acre-ft. Installed power 
capacity: 1,034,800 kw. Ultimate 
power capacity: 1,322,300 kw. Aver- 
age annual output: 5 billion kwhr. 

This multipurpose structure pro 
vides flood control, silt control, irri- 
gation and domestic water storage, 
and important recreational facilities 
in addition to its power production. 
The latter feature is the one that ts 
looked to for repayment of the federal 
investment. 

While Hoover Dam was under 
construction, work was initiated on 
the Imperial Dam about 1S mules 
above Yuma, Ariz. This dam was 
required in connection with the All 
American Canal and the Gila Pro} 
ects of the Bureau of Reclamation. 
This dam is of the concrete, overflow 
type and raises the water level of the 
river about 23 ft. It is 3,485 ft long 
with diversion works for the Gila 
Project on the east end and for the 
All-American Canal on the west end 
It contains no provision for power cle 
velopment. Of particular engineer 
ing interest are the silt removal facili 
ties of unprecedented magnitude 1 
connection with the All-American 
Canal. Seventy-two Door-typ 
scrapers are employed for handling 


noe development of the irrigation fea- the silt deposited in the settling 
— basins. On the Gila Project si 
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basins with flushing facilities 


) kw “tes 
e been provided 
are 
i } } 
am Physical Data on Parker Dam 
La liately following the con 
tream of Hoover Dam, the Bureau 


imation started work on Par- 


le fy r Dam with funds advanced by the 
Proj Jitan Water District of 
ition . California. The principal 
k-fill. of the dam was to provide a 
* and ym which the water district 
10 ft ump water into its aqueduct 
r de in the coastal areas of south- 
lifornia. Incidentally it pro- 
power head of 75 ft which 
tted the installation of 120,000 
tream ' ipacity. The federal govern- 
ot the t has rights to one-half of this 
Rev tv and the district to the other 
lation \t present the Bureau of Rec 
lable n operates the entire plant 
stored lease arrangement for the 
first pacity owned by the district. 
data ly the most interesting engi 
n the ¢ feature of this dam is that 
power r three-fourths of the height 1s 
fol elow the water surface because of 
tion conditions 
important physical data are 
ch lows [ype Concrete vari 
ition radius arch Height 320 ft 
hick undation; 75 ft above tail 
th at hickness at base 100 ft. 
cit eth of crest Soo tt Reservoir 
city ty 716,000 acre-ft. Power 
power! ity 120,000 kw. Average 
imate | output: 500 million kwhr 
Aver um was completed in 1938 and 
whr ver generation started in 1942. 
pro uring this same period the Of 
rl Indian Affairs constructed the 
rage leadgate Rock Dam about two miles 
ilitres tream from Parker, Ariz. This 
ction n earthfill dam about 12 ft in 
hat 1s ght which backs water practically 
lera to the tailrace of the Parker power 
| While no power is presently 
ler ped at this site, if the expected 


ition of the river bed below 
in takes place, an ultimate head 
it 50 ft may exist. This would 

the installation of about 
kw. The dam was completed 


tent 
l } 


Physical Data on Davis Dam 


£ re remains on the main stem of 
lorado River below Hoover 
ily one site feasible for de 
ent of hydroelectric power. 
the Davis site, about 15 miles 
Needles, Calif., where the 
ol Reclamation is currently 
cting an earthfill dam and a 
lant of 225,000 kw capacity. 
pected that this installation 

. completed in 1949 
physical data are as follows 
Earthfill Height 200 ft 
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HOOVER DAM, com- 
pleted in 1935, de- 
livered its first power 
in 1936. Multipur- 
pose structure pro- 
vides flood control, 
silt control, irriga- 
tion, domestic water 
storage and impor- 
tant recreational facil- 
ities in addition to 
producing 5 billion 
kwhr average annual 
power output. 


above foundation; 
130 ft above tail 
water. Thickness 
at base: 1,400ft. 
Length of crest 
1,300 ft. Spill 
way capacity 
200,000 cfs. Res 
ervoir capacity 
1,600,000 acre-ft. 
Power capacity: 
225,000 kw. Aver 
age annual out 
put: 900 million 
kwhr. 

In addition to 
the main-steam 
developments, about 71,000 kw have 
been developed in eight hydro plants 
on the Salt River and the canal sys- 
tem in connection with the Salt 
River Project, and 10,000 kw at 
Coolidge Dam on the Gila River in 
connection with the San Carlos Proj- 
ect in Arizona. Also, the Imperial 
Irrigation District has developed a 
total of 14,400 kw in two drops on 
the All-American Canal as it flows 
into the Imperial Valley in Cali 
fornia. Other minor developments 
of hydro power, totaling about 7,000 
kw, have been made by private inter- 
ests within the drainage area of the 
lower basin. 

In the upper basin a number of 
small developments, totaling about 
60,000 kw, have been made by various 
interests. The largest and most im 
portant of these is the Green Moun 
tain development of the Bureau of 
Reclamation on the Blue River in 
Colorado. This plant is of 21,600-kw 
capacity with an average production 
of about 60,000,000 kwhr per annum. 
It was built in connection with the 
Colorado- Big Thompson trans-moun 
tain diversion project which will de 
velop an additional capacity of 154, 
300 kw on the east slope of the 
Rocky Mountains with the water 
diverted. However, power developed 
with water diverted into other drain 
age basins 1s not being covered in this 
paper. 

In summary, there have been de 
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a 


veloped or are under construction a 
total of approximately 1,500,000 kw 
of hydroelectric capacity in the basin 
of the Colorado River with an annual 
production capacity of about 7.2 
billion kwhr. Let us compare this 
situation with the potential possibili 
ties that exist. From its headwaters 
to the International Boundary, the 
river drops from an elevation of 
about 10,000 ft to an elevation of less 
than 100 ft. This is indicated graphi 
cally by the profile sheet. The Bu 
reau of Reclamation has investigated 
a great number of potential sites in 
this vast river basin and, while it 
does not consider that it has in any 
way exhausted the possibilities, has 
determined that 3S sites offer prom 
ising possibilities. These sites total 
1,945,000 kw with an average annual 
firm generation of about 10.2 billion 
kwhr in the lower basin and 1,713,000 
kw with an average annual firm gen 
eration of about 9.2 billion kwhr for 
the upper basin. Thus for the entire 
Colorado River drainage area we 
have a future possibility of more than 
3,600,000 kw of additiomal capacity 
and nearly 20 billion kwhr, as com 
pared to present development, in 
cluding works under construction, of 
about 1,500,000 kw and 7.2 billion 
kwhr of annual production. 

Of the many potential develop 
ments, there are a few of outstanding 
importance Irom a power standpoint 
which deserve special mention. In 
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the lower basin power requirements 
definitely point to the desirability of 
the earliest possible construction of 
the Bridge Canyon development. 
Che topography of the site calls for a 
dam greatly resembling the Hoover 
Dam and probably exceeding it in 
height by a few feet. However, the 
reservoir area is not comparable to 
Lake Mead behind* Hoover Dam, 
and its capacity will be only about 
3'/» million acre-ft, or about 10 per- 
cent of Lake Mead. The site 1s 1m- 
mediately at the headwaters of Lake 
Mead and the dam will back up water 
to the Grand Canyon National Park. 
The proposed power installation 
is 750,000 kw and the average annual 
output will be about 2.5 billion kwhr. 
Phis dam will stop the silt from mov 
ing into Lake Mead, but unfortu 
nately, with the relatively small reser 
voir capacity, early steps must be 
taken to provide additional silt stor 
age upstream lo accomplish this 
purpose the Bureau of Reclamation 
proposes the comeidental construc 
tion of two additional dams. One ts 
the Coconino Dam on the Little Col 
orado, which contributes about 15 
percent of the Colorado River silt 
burden, and the other, the Bluffs Dam 
on the San Juan River, which con 
tributes an additional 22 percent of 
the silt burden. Power development 
is not contemplated at the Coconino 
Dam, but an installation of 52,000 
kw and an average annual output of 
289 million kwhr of firm energy is 
proposed at the Bluffs Dam. 


Glen Canyon Dam 


It is logical that the Glen Canyon 
Dam, just below the Utah state line, 
should follow Bridge Canyon in an 
orderly development of the river's 
power possibilities in the lower basin. 
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BRIDGE CANYON 
DEVELOPMENT in 
lower Colorado Basin 
greatly resembles 
Hoover Dam, which 
it may exceed in 
height by a few feet. 
Reservoir capacity 
will be about 10 per- 
cent that of Lake 
Mead. Reservoir of 
dam located at head- 
water of Lake Mead 
will reach Grand 
Canyon National 
Park. 


It would involve 
a dam raising the 
water surface 
about 401 ft and 
providing storage 
capacity of about 
8.6 million acre-ft. A power installa- 
tion of 400,000 kw and an annual aver- 
age firm generation of 2.2 billion kwhr 
is proposed. Also, it will provide com- 
plete silt protection for the Bridge 
Canyon Dam and greatly increase the 
firm production there. 

Two additional developments are 
required to complete the full use of 
the possibilities of the main river in 
the lower basin. These are the Mar- 
ble Canyon Dam and the Kanab 
Creek development. Marble Can- 
yon, proposed to have a power in- 
stallation of 22,000 kw and an aver- 
age annual generation of 164,000,000 
kwhr, will also act as the diversion 
dam for the Kanab development. 
Sufficient water to preserve the scenic 
effect of the Grand Canyon will pass 
through the turbines at Marble 
Canyon and the rest of the water 
will be diverted for the Kanab power 
plant. 

The Kanab plant will be supplied 
by a tunnel about 45 miles in length 
to by-pass the Grand Canyon Na- 
tional Park. At Kanab Creek this 
water will pass through a head of 
1,100 ft to reenter the river. An in- 
stallation of 1,250,000 kw and an 
average annual output of 6.5 billion 
kwhr of firm energy are contemplated. 

With these various developments, 
the Colorado River below the Utah 
state line will be fully controlled and 
regulated. No longer will the river 
erode the banks and gather any silt 
burden from its main channel. The 
primary silt problem remaining will 
be the adjustments involved in the 
stabilization of the channel immedi- 
ately below Davis Dam and from 
Headgate Rock Dam to the Mexican 
border. 

The potential upper basin de- 
velopments, while many times more 
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numerous, are, in general, of much 
smaller capacity and less spectacular 
than those in the lower basin. As 
these developments are still in the 
planning stage, only a general de. 
scription of them can be given at this 
time. The complete upper basin de- 
velopment can best be visualized by 
taking the individual dams in ae. 
cordance with their location on the 
rivers and not necessarily in accord- 
ance with their importance. 

The Dark Canyon site is about 182 
miles upstream from Glen Canyon. 
The dam at this site would provide a 
hydraulic head of 432 ft and a reser- 
voir storage of 1,400,000 acre-ft. 
A power plant of 350,000-kw capac- 
ity is contemplated with an estimated 
annual output of 1,800,000,000 kwhr 
of firm energy. This dam will be 
located at the headwaters of the lake 
formed by the Glen Canyon Dam and 
it would, in turn, form a reservoir 
extending 100 miles up the Colorado 
to the Moab damsite. 

The plan for the Moab project in- 
cludes a concrete gravity dam which 
would raise the water 138 ft. A power 
plant with a 60,000-kw capacity 
could be installed which would pro- 
duce 344,000,000 kwhr of firm energy 
annually. The reservoir formed by 
this dam will extend some 40 miles 
to the Dewey damsite. 

The Dewey Dam would be multiple 
purpose for power, silt retention, 
flood control and river regulation. 
The power plant would have an in 
stalled capacity of 140,000 kw and 
would produce 800,000,000 kwhr of 
firm energy annually. The reservoir 
formed would extend 55 miles up the 
Colorado River. 

The next site on the Colorado 
River is Gore Canyon some 250 miles 
upstream near the headwaters of the 
Colorado. There, near Kremmling, 
Colo., the river falls 360 ft in 4 miles 
The drop would be used to generate 
power by constructing a low diver 
sion dam at the head of the canyon 
and a tunnel to convey the water to 4 
power plant at the lower end of the 
canyon. With an installed capacity 
of 30,000 kw, the plant would gener 
ate 177,000,000 kwhr of firm energy 
annually. 


Lower End of Upper Colorado 


Returning to the lower end of the 
Upper Colorado River Basin, you 
find that the San Juan River flows 
into the Colorado between the Glen 
Canyon and Dark Canyon di umsites 
The Glen Canyon Dam would | 
water up the San Juan River som 30 
miles to the Great Bend damsite 

The Great Bend Dam would raise 
the water surface approximatel) 
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ve the maximum Glen Canyon 
ir elevation and form a reser- 

with a capacity of 1,000,000 
A power plant here with an 

led capacity of 36,000 kw would 
ice 203,000,000 kwhr of firm 
annually. The reservoir 

| would extend approximately 

les upstream to Slick Horn Can- 


wer plant at Slick Horn would 
in installed capacity of 30,000 
id would produce approximately 
0,000 kwhr of firm energy an- 
The dam would raise the 
elevation about 200 ft and 
a reservoir extending 37 miles 
Gooseneck damsite. 
lhe Gooseneck power plant would 
in installed capacity of 30,000 
d produce 152,000,000 kwhr 
m energy annually. The dam 
ld raise the water surface approxi- 
\SO ft and form a reservoir ex- 
ng to the Bluff Dam, which 
been described previously 
above the Bluff damsite on 
ms that flow into the San Juan 
number of potential power de- 


lopments. The largest of these is 


Lime Creek power plant with an 

talled capacity of 40,000 kw and 
lall Mountain power plant with 

talled capacity of 12,000 kw. 

e two plants would have an an- 

| output of 192,000,000 kwhr of 
energy 


~ 


Ve 


Green River Damsite 


e Green River flows into the 


lorado above the Dark Canyon 


ite. The lowest damsite on the 


reen River 1s Rattlesnake. A dam 


here would raise the water 


90 ft and create a reservoir with a 


ity of 500,000 acre-ft. The 
er plant would have an installed 
city of 78,000 kw and an annual 
energy output of 434,000,000 
Che reservoir would extend 
28 miles up the river to the 
lation Canyon damsite. 
Desolation Canyon Dam 
ld raise the water 250 ft and form 
servoir with a 900,000 acre-ft 
ity. The power plant would 
in installed capacity of 78,000 
ind an annual production of 
00,000 kwhr of firm energy. 
next potential project is the 
Mountain power plant. A dam 
vould raise the water elevation 
By extending pressure con- 
rom the dam to a power plant 
|S miles downstream, a power 
1 200 ft could be developed. 
lant would have an installed 
of 90,000 kw and would 
e 846,000,000 kwhr of firm 
annually. The reservoir 


would be comparatively small—about 
320,000 acre-ft—and stream flow 
would be regulated by the next up- 
stream development, Echo Lake. 

A dam at Echo Lake would raise 
the water surface 500 ft and would 
impound 5,560,000 acre-ft of water. 
A power plant would have an in- 
stalled capacity of 120,000 kw and 
an annual output of 668,000,000 
kwhr. The reservoir would back 
water up to the Red Canyon damsite 
on the Green River and to the Lily 
Park damsite on the Yampa River. 

Three Power Plants on Yampa River 

There are sites on the Yampa River 
for three power plants: Lily Park 
with an installed capacity of 10,000 
kw; Cross Mountain with 18,000 
kw; and Juniper with an installed 
capacity of 15,000 kw. The Cross 
Mountain development would take 
advantage of a sharp drop in the 
river. A low diversion dam and a 
2.3-mile tunnel would develop a 
power head of 175 ft. 

The Red Canyon Dam would take 
advantage of a 131-ft drop in the 


Green River in 3 miles. The reser- 
voir, confined within near-vertical 
canyon walls, would have a capacity 
of only 50,000 acre-ft. The plant 
would have an installed capacity of 
12,000 kw and an annual firm en- 
ergy output of 68,000,000 kwhr. 

The Flaming Gorge damsite is 
about 3 miles south of the Utah- 
Wyoming boundary. A dam would 
raise the water 155 ft and a 4-mile 
tunnel would create a total power 
head of 295 ft. The power plant 
would have an installed capacity of 
30,000 kw and could produce 155,- 
000,000 kwhr of firm energy annu- 
ally. 

Three power sites on the Gunnison 
River, which flows into the Colorado 
above the Dewey damsite, have been 
investigated. 

The Whitewater damsite is 6 miles 
above the mouth of the Gunnison. A 
200-ft dam at this site would create a 
reservoir with a capacity of 1,500,000 
acre-ft. A power plant which has 
an installed capacity of 18,000 kw 
would have an annual output of 

(Continued on page 78) 
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CRANE SERVES AS MATERIALS ELEVATOR in construction of million- 
dollar department store in Fort Lauderdale, Fla. Sling attached to auxiliary jib 
boom expedites handling of 6,400 cu ft of exterior limestone and 6,000 sq ft 
of glazed terra cotta facing for three-story, air-conditioned building. Other 
materials handled include 2,000 tons of structural steel. Spread footings dictated 
by unfavorable soil conditions require 4,000 cu yd of concrete and 414,000 
reinforcing bars. Foundation work, mostly below sea level, requires pumping 
equipment capable of handiing 4,000 to 5,000 gal per day. Caldwell-Scott 
Construction oe of which W. W. Caldwell, M. ASCE, is president, and H. C. 
Scott, Assoc. M. ASCE, vice-president, are contractors on job, and Abbot, 


Merkt and Co. are architect-engineers. 
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Duluth Papers Discuss Subjects 
Vital To Construction Industry 


Symposium on Research, Costs and Future of 
Industry Presented at ASCE Summer Convention 


RESEARCH TO ADVANCE THE CONSTRUCTION INDUSTRY, cost control to increase its 
efficiency and predictions of future developments are discussed in the following articles 
based on a symposium of three papers presented before the Construction Division of the 
Duluth Summer Meeting. Advocating technological improvements to cut costs, ASCE Past- 
President J. C. Stevens outlines the proposed activities of the Building Research Advisory 
Board, now being organized by the National Research Council as a clearing house of infor- 
mation on building research. A. O. Babb points out the need for an accurate system of cost 
control toensure economy on construction projects. Methods of obtaining better cooperation 
between engineers and contractors are discussed by F. W. Parrott in his paper on the future 
of the construction industry. 


Building Research Advisory Board Serves as 
Clearing House for Technical Studies 


J. C. STEVENS, 
_PAST-PRESIDENT ASCE 


Consulting Hydraulic Engineer, Portland, Ore. 


EFFICIENCY AND 
lower costs ire desirable at any 
time in any industry. Under present 
conditions in the building industry, 
such savings are of the utmost 1m 
portance because the industry's future 


GREATER 


usefulness and prosperity depend 
upon an adjustment between two 
diverse forces 

On the one hand ts a large deferred 
demand for new construction. Meet 
ing acute deficiencies in residential, 
commercial, industrial, educational, 
recreational, religious and other types 
of buildings will keep the industry 
busy for at least a decade, perhaps 
longer. Thus any technological tm- 
provements that can be developed 


TECHNOLOGICAL IMPROVEMENTS, to be promoted in future by new Building Research 
Advisory Board, have contributed much to growth of construction industry. Modern 
earthmoving equipment lays groundwork for construction of housing facilities from coast 


to coast 


than 100 acres are being graded to provide homes for 1,500 persons 
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Excavating operation shown (below) is at Lakeshore Park, Calif., where more 
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to increase building efficiency an 
lower building costs will help not 
only those who must build, but also 
those who would like to build but 
cannot afford to. 

The efficacy of organized research 
as a means of improving the prod 


SILLS AND ENGINE OF PILE DRIVER 
(below) are moved from one barge to another 
at Richmond Yard, Richmond, Calif., by 
30-ton Whirley Derrick on 1044 120-tt 
welded steel barge. Caterpillar diesel 
D8800 engine furnishes power for Lidger- 
wood Hoist. 
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{ 6,570,000 cu yd of earth and sand. 


31 at Pond River Coal Co.'s project in Hopkins County, Ky 


300d Year Photos.) 


\merican industry has been 

strated in too many instances 

to require further argument. Volume 

3S lustrial research activity, as 

ured by dollars expended and 

nel employed, showed a marked 

se during the vears before the 

\merican no longer 

s money spent in the laboratory 

ramble; it 1s now considered 
estiment 


business 


| hy ut the construction industry has 

a been a leader in this activity; 

‘ itter of fact, it is characterized 
som ny critics as being unpro 
7 e, to use the kindest of the 
- ets sometimes employed. The 
aves lor this harsh verdict is found 
- e general pattern of the industry, 
“120-4 vhich is composed to a large extent 
diesel ul businesses unable to engage 
idger- large-scale, spectacular research 


ities. Such exploratory work 
is been done has been carried 
lmost entirely by two groups; 
irger materials and equipment 
ucers and the trade associations. 
use of competitive relationships 
little coordination 
g the various research projects. 
is not true, as is sometimes 
rged, that construction has been 
letely blind to the potential 
benefits of new scientific and technical 
pments. But it must be ad 
that its research pattern is 
materials and 
ent at the expense of methods; 
research efforts are scattered 
ncoordinated; and that there 
need of a concerted endeavor 
e entire industry, to explore 
round in an effort to improve 
ciency 


has been 


lanced, stressing 
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MANY TYPES OF CONSTRUCTION are to be studied by new research board formed by National Research Council. 

Koehring dragline shovel loads 15-yd bottom dump Euclid on flood control project at Kanopolis, Kans., Dam that requires moving 
Heavy construction equipment (above, right) is used for removing overburden in strip mining 
Trucks operate 12 hours per day hauling rock and slate from pits 


A good start has been made in 
this direction. In 1945 the Con- 
struction Industry Advisory Council 
appointed a Special Research Com 
mittee to explore this subject and 
make recommendations for action. 
he Construction Industry Advisory 
Council had been formed under the 
sponsorship of the Chamber of Com- 
merce of the United States to pro- 
vide a forum for the discussion of 
broad problems affecting the entire 
industry. Membership is open to 
any national trade or professional 
association with a major interest in 
construction, and over a hundred 
such organizations, including the 
American Society of Civil Engineers, 
are now affiliated with it. 


Plan for Board Approved 


Last November the committee 
after a vear of study submitted to 
the Council a plan that was approved 
without a dissenting vote. It pro- 
posed the creation of an authorita 
tive, disinterested body of unim 
peachable standing to assemble all 
information relating to 
building construction, evaluate it 
without bias and circulate it on a 
large scale to the builders and other 
members of the industry, who must 
in the last analysis put this informa- 
tion to work if improved efficiency 
is to be attained. 

In approving this new activity the 
Council set certain limitations upon 
its scope in order to keep the project 
within reasonable proportions. One 
of these is that the new organization 
should confine its studies to research 
information useful in the building 
field, including not only housing but 


available 


1947 


In view (above, 


office buildings, factories and 
similar structures. This is an area 
in which public criticism of the in 
dustry has been particularly acute 
and one which offers wide oppor- 
tunities for coordination. If, at a 
later date, the decision should be 
made to apply the same pattern to 
heavy construction, this could be 
done either by enlarging the original 
group or by setting up a parallel 
activity. 

Another point to be emphasized 
is that the new organization will 
not conduct any direct research 
operations itself. It will function 
primarily as a clearing house of 
information on building research. 
Such information will be gathered, 
analyzed, correlated and disseminated 
by a full-time staff of qualified ex 
perts, being made available both 
through publications and by means 
of periodic meetings open to all 
interested persons, but particularly to 
research directors and research work 
ers. If in the course of its operations 
it discovers a neglected field of re 
search that should be cultivated, it 
will simply call that fact to the 
attention of the industry in_ the 
expectation that self-interest will 
induce definite efforts to carry out 
further expl rations. 

Because the success of this under- 
taking depends upon complete lack 
of bias, it is essential that the new 
organization be free from even the 
suspicion of domination by pro 
ducers, fabricators, designers, real 
estate and financial interests, 
tractors or the government. All 
of these interests may and should 
participate, but no one of them 


also 


con- 


37 










































































AIRPORT CONSTRUCTION—-comparatively 
new field—has profited greatly from techno- 
logical research. In photograph D6 tractor 
with Trackson side boom lowers junction 
box for runway traffic lights at Idlewild 
Airport, New York. 


should exercise control. For this 
reason the decision was made to set 
up the research group as an inde- 
pendent agency. 

A pattern for guiding and stimulat- 
ing research on an industry-wide 
basis has already been established 
and tested. Twenty-six years ago 
the National Academy of Sciences, 
operating through the National Re- 
search Council, established a High- 
way Research Board, which has 
been very successful in stimulating 
and coordinating research in all 
phases of highway development. Es- 
tablishment of a building research 
board by this scientific group of the 
highest standing would assure dis- 
interested action by a group of un- 
questionable competence. Accord- 
ingly the Council approved its com- 
mittee’s recommendation that the 
establishment of such a board be 
formally requested of the National 
Academy of Sciences. 

The National Research Council 
designated its Division of Engineer- 
ing and Industrial Research to as- 
sume responsibility for the organiza- 
tion of what will be called the Build- 
ing Research Advisory Board. The 
first step taken was to call a small 
conference of representatives of the 
principal independent scientific and 
engineering research institutes to 
meet with a few representatives of 
the building industry and of the 
Chamber of Commerce of the United 
States. At this meeting the proposal 
was thoroughly considered and found 
to be both feasible and desirable. 
The conference then discussed defi- 
nitions of terms, limitations of scope 


38 


and certain matters of general policy 
and mode of operation. 


Organization Determined 


As a result of all this consultation 
the form of organization, objectives, 
and method of operation of the 
Building Research Advisory Board 
have been fairly well settled. The 
Board itself will consist of from ten 
to fifteen outstanding leaders in 
industrial research and development 
who will serve as an over-all policy- 
making and directing Board for the 
building research activities of the 
National Research Council. These 
men will meet from time to time as 
necessary but will be free to continue 
their normal occupations. They will 
serve without compensation but will 
be reimbursed for expenses incident 
to attending the meetings. 

Dr. Frank B. Jewett, an outstand- 
ing research executive who for many 
years headed the Bell Telephone 
Laboratories, has agreed to serve as 
chairman of this board. His retire- 
ment as president of the National 
Academy of Sciences leaves him free 
for this responsibility. To provide 
a small, representative group through 
which the Board can keep in close 
touch with the building industry, 
the National Research Council ts 
asking the Construction Industry 
Advisory Council to set up a con- 
tinuing Committee on Research Ac- 
tivities, which will maintain a close 
liaison with the activities of the 
Building Research Advisory Board. 

To carry out its continuing opera- 
tions, the Board will employ a full- 


time, paid staff of highly qualified 
experts. This staff will include g 
director, scientific and engineering 
research specialists, technical libra. 
rians and editors and the necessary 
clerical employees. The precise com. 
position of the staff has not yet been 
determined. The intention is to 
start with a nucleus and add addi. 
tional personnel as the work de- 
velops. 

To one defining the scope and ob- 
jectives of the Board its title is illumi- 
nating. The word “Building,” as 
already explained, is to be under- 
stood as meaning building construc- 
tion, including factories, homes, office 
buildings, and other similar struc. 
tures, and will include both materials 
and methods—at the site and in the 
plant. ‘“‘Research” is_ technologic 
research, together with closely related 
economic phases of technologic prob- 
lems, but does not include research 
on problems which are primarily 
economic in nature, such as studies 
of methods of distribution. Also 
excluded are such activities as trade 
promotion studies and the writing 
or promulgation of standards, speci- 
fications or codes. The word “Ad- 
visory”’ in the title emphasizes the 
fact that the Board’s work will be 
correlation and that it will not itself 
finance or direct research projects. 

To Study Research 

As now planned, the mode of opera- 

tion of the Board will be to make 


a continued study of completed and 
active research through the stall 


of research men and engineers, who 





SMALL MACHINES ARE ESSENTIAL to industrial building, field to which new research 
council will devote much effort. Fill sand for new office and warehouse building of Hibt ard 
Spencer, Bartlett Co. in Evanston, IIl., is loaded by *4-yd Unit shovel powered by General 


Motors 100-hp diesel engine. 
concrete slab of 16-acre structure. 
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Some 90,000 cu yd of material is required under first-\ vel 
Shovel moves average of 720 yd of sand per 8-hr cay. 


(Vol. p. 466 
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isit research organizations and 
ersonal conversations gather 
nformation. These same staff 
ers will correlate the informa- 
thus collected, and the Board 
lisseminate it through the re- 

agencies of the industry, 
Iv in the form of Research 
lation Service reports or*Build- 
Research Abstracts. The re- 

staff visits will also provide 
ins of dissemination and corre- 


other important activity of the 

rd will be the holding of periodic 

ings that will provide forums 

he discussion of research problems 

for the expansion and main- 

nee of personal contacts among 

rch workers. Such meetings 

been very effective in the 

tions of the Highway Research 

is well as of other groups with- 

e National Research Council. 

tural outgrowth of this activity 

pected to be the formation, under 

Board sponsorship, of committees of 

h workers to study specific 
problems 


‘i 


e proposed Building Research 
sory Board will not be a govern- 
wency. As an arm of the 


nal Research Council, it will 
the characteristics of its parent 
which was established by exec 
e order as the research agency 
e National Academy of Sciences, 




















PORTABLE CRUSH- 
ING PLANT (right) 
speeds surfacing of 
California highway. 
Diesel engines drive 


42 X 24in. Cedar 
Rapids jaw crusher, 
36 X 10-in. Austin 


Western jaw crusher 
and screening plant, 
and roll crusher and 
screening plant. 


established by Congressional charter 
in 1863. That charter directs the 
Academy to investigate, on request, 
any subject of science or technology 
within its fields. The stated purpose 
of the National Research Council 
is to estimate research in basic and 
applied physical sciences, promoting 
cooperation in research to secure con- 
centration of effort to minimize 
duplication and to stimulate progress. 
While both the Academy and the 
Council frequently collaborate with 
government departments, neither of 
them is a government agency. 
Funds to support the Building 
Research Advisory Board will be 
sought during the next few months 


by a special committee of the Con- 
struction Industry Advisory Council. 
Because it will require an appre- 
ciable time to organize the agency, 
secure qualified personnel, plan the 
program and secure tangible results, 
plans call for pledges from industry 
of annual contributions to continue 
for not less than five years, by which 
time it is expected that the value of 
the Board’s continuation will be 
fully demonstrated. This period of 
assured support also will make it 
possible to employ staff men of out- 
standing caliber who would hesitate 
to accept appointment without some 
assurance that the activity will con- 
tinue long enough to prove its value. 


Accurate Cost Control Systems Ensure 
Economical Construction Operations 


A. O. BABB, Assoc. M. ASCE 


Chief Progress Control Officer, 
U.S. Bureau of Reclamation, Washington, D.C. 


H CONTRACTORS AL 
pricing themselves out 
uicy market and owners and 
nment engineers facing 
xceed the economic return of 
ts or the willingness of the 
ver to pay, ways must be found 
Che first step 
process is to be able to throw 
n all the components of cost 
to analyze them through an 
rate system of cost control. 
fool can build a structure of 
sort, if he is permitted to dis- 
| all economics of design and 
ruction and has enough ma- 


costs 


ng costs down 
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terial and labor to play with. We 
all learned during the war that, 
given an unlimited supply of money, 
miracles often resulted with the most 
inexperienced personnel, and the re 
sultant project served its purpose 
well. We cannot continue that 
costly process today. 

Cost control is an executive func- 
tion, based on sound knowledge of 
a complex cost structure and an 
adequate basis for decisions. You 
can't simply buy a “system” of ac- 
counting and get cost control. Ac- 
counting can be likened to a complex 
and well-oiled machine going down 
the highways or the airways, but we 
have not yet developed an automatic 
pilot to serve as our cost control 
machine. 

One of the most serious drawbacks 
to complete cost control on a project 
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is the reluctance of organization 
heads, particularly contractors, to 
devote comparatively high-priced 


personnel to cost work. This ts due 
principally to the fact that cost 
engineering is non-productive in a 
physical sense. Such executives and 
superintendents are often content to 
rely entirely on their experience and 
observations of the apparent effi- 
ciency with which a project is run. 
They fail to see that this is egotism 
and conceit at its worst and that 
they are measuring their job and their 
men without any yardstick. 

If members of the construction 
industry, as a group, are to have any 
effect on our economy and not simply 
sit back and take a gambling com- 
petitive position with each other, 
they must use cost analysis and 
control to keep the slope of the 
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RELOCATION OF HIGHWAY 299, six miles west of Redding, Calif. (above, left), eliminates 50 curves and narrow grades. 


bulldozers, scrapers, and tampers excavate, grade and tamp new 30-ft highway with total excavation of 500,000 cu yd. 


96 ft, deepest fill, 105 ft 


construction cost index just a little 
better than others. Contractors today 
ire not competing with each other 
for jobs nearly as much as they are 
competing for dollars with other 
industries. Cost engineering is not 
for the purpose of telling you what 
1 structure cost to build—the ac 
countant will tell you that after 
you build it. It 1s to place you in a 
competitive and influential position 
where you can control the cost of 
Structures 

In the construction field we are 
concerned with several disconnected 
major groups: the planner or de 
signer, the accounting or record 
keeping group and the poor con 
struction ‘“‘stiff’ out im the mud 
wrestling with men and materials and 
trving to build something. It 1s in 
the correlation of functions 
that we find the field of cost control 
ind what has come to be known as 
the “cost engineer The job to 
be done by the cost engineer is to 
relate the financial control of the 
iccountant to the productive work 
of the design and construction forces 

It is in this relationship of ac 
counting to engineering work that 
we find estimates and budgets being 
prepared, bids being calculated, costs 
being distributed to work items, time 
ind motion studies, selection of plant 
ind construction methods and the 
scheduling of the job These func 
tions of a construction project all 
depend upon the relationship of the 
dollar, as shown by the financial 
iccounts, to work performed or to 
be performed The cost engineering 
job depends upon a long apprentice 
ship in construction and engineering 


these 
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work, plus a complete working knowl 
edge of accounting principles and 
methods. In this field of correlation, 
and only here, I believe, can con- 
struction managers obtain complete 
control of the cost of a construction 
pre ject 
Listed 

Whether the cost engineer is one 
man part time under some other 
name or 1s a large unit of a company, 
these are his major functions: 

a) The establishment of a cost 
account classification 

b) Preparation of estimates and 
budgets. 

c) Cost distribution 


Cost Engineer's Functions 


d) Analysis of cost records and 
the components of construction costs 
e Comparisons of cost of alter 


Tractors 
Deepest cut is 


Sand and crushed rock (above, right) are prepared for asphalt paving plant by diesel-driven rock crusher 
Material is trucked from sand pit to crusher and then fed to hot mix plant by conveyor belt. 


(Caterpillar Photos.) 


native designs and specifications 


({) Comparisons of constructior 
methods, equipment performance 
and plant layouts. 

(g) Time and motion studies 

h) Quick, accurate reporting 
all types of costs. 


Before this work can be reflected 
in top management cost control, a 
number of conditions are necessary 
One is the willingness and desire ol 
management to rely and act upon 
factual records—in other words, to 
bid against costs and not what they 
think the other man will bid. An 
other is the willingness of manag 
ment to pay a reasonable amount for 
the development of to 
recognize that cost engineering makes 
money more surely than guesswork 


costs and 


ADEQUATE PROVISION for distribution of equipment charges, including depreciation 


is essential to cost control of large construction projects. 


On this 450,000-yd excavation 


job for Willow Pass Highway, west of Pittsburg, Calif., Northwest shovel loads sandstone on 


Caterpillar W10 Wagon drawn by DW10 rubber-tired tractor 


Each of five such units 


used on this $560,000 job makes 2,500-ft round trip in 12 minutes. 
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ther necessity, and the most 
mentally important, is the cost 
nting system used on the proj- 
The cost accounts are the 
working tools resulting in 
records of cost, and no engi- 
x contractor or superintendent 
inything about costs without 
ackground of actual records. 
iv have kept them in his head 
the backs of old envelopes, 
the basis of judgment or de 
is this comparative feature of 
Assuming an adequate sys- 
accounting controls and the 
lishment of proper cost accounts, 
red to later, uniformity of cost 
bution of costs must be rigid 
bserved both in the estimating 
rtment and on every job through- 
the organization 
is also fundamental that the cost 
unts must accurately reflect the 
ical progress of the work. This 
ictual accounting im many 
neces. Nine times out of ten on 
iob the project accountant is 
st man to arrive and to fumble 
i backlog of work and the last 
to leave the iob because ac 
ting is never current. Lack of 


~ 


cost accounting system that 





permit fast accurate cost dis 

tion on a current basis is the 
t single obstacle to good cost 
on the job 


Systems Must Be Complete 


cost accounting system must 
mplete and economical. There 
be no room for accounts labeled 
or general, for 
intiquated time-books and 
ledgers or for costly pencil 
ing, where modern form design 
iccounting machines get the 
ition accurately and cheaply 
gested rules follow 
\ standard classification of 
ts 1s essential for use on all 
throughout an organization. 
des a proper place for all 
» be met by that organization, 
nines the components of cost 
ww each 1s to be treated, dis 
shes between direct and in 
charges and labor and over 
tells what constitutes equip 
charges, etc. All estimating 
be based on this classification 
rmit direct comparison of esti 
with results. It should be the 
to anyone engaged in estimat 
st distribution or cost report 
Detail and unit costs, either 
or estimated, cannot be com 
unless they are based on this 
standard classification. 
st accounts are mot an inde- 
nt set of accounts as used by 


cellaneous 


some organizations. They are part 
and parcel of the financial accounts of 
the company or agency, on a double 
entry system, and are under a general 
ledger control just as cash or any 
other assets or liabilities of the 
organization. Project charges must 
not be dumped into a balance sheet 
account and an independent set of 
cost accounts left to shift for them- 
selves. Such action too often results 
in large sums unaccounted for. This 
point must be given careful con- 
sideration by the large contractor 
or agency having many projects and 
offices in distant places. It is the 
only absolute control the fiscal ac- 
countant has over the engineer. 

2. Next in line in our cost ac- 
count system is an accurate and 
adequate method for the distribution 
of the payroll, both salary and 
hourly labor. This need varies with 
the size and scope of the job to some 


extent. But on all jobs running 
over a hundred or so men, involving 
various foremen and crafts, I believe 
the use of the foreman’s time card 
for hourly labor is unquestionably 
the best. I know this statement 
will be challenged by many con- 
struction men, particularly those in 
some building fields and accustomed 
to time distribution by timekeepers. 
The basic steps in sound payroll pro 
cedure are: (1) Foremen educated 
to the job of carefully prepared time 
cards; (2) coding, or distribution of 
the time on the card to cost accounts 
by a competent cost man; (5) ex 
tension of the card into dollars and 
reconciliation with the payroll daily; 
and (4) posting to the cost accounts 
under the supervision of a qualified 
accountant who keeps a labor control 
balanced with the periodic payroll. 
[It should be noted here that time 
checking is essentially a checking 





FIRST 75 MILES of 156-mile Friant-Kern Canal in Central Valley, Calif., is now under con- 


struction 


Man-made river, begun late in 1945, is major feature of Central Valley project 


that will supply water for thousands of rich but arid acres. Canal extends from Friant Dam 
to Bakersfield, Calif. Three Gardner-Denver compressors (above) supply air for automatic 
drills on section of canal that requires blasting. Bank tamper (below) covers 300 ft in 


seven hours 
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MANY IRRIGATION PROJECTS, delayed by wartime shortages and restrictions, are now 


under way. 


Fleet of nine tractors with scrapers, bulldozers, and tampers level right-of- 


way, build banks and excavate top section of main canal of Columbia Irrigation Project. 
Work on 6'/.-mile section from Adrian to Stratford, Wash., includes moving 1,700,000 
cu yd of earth, 340,000 cu yd of rock and 300,000 station-yd of overhaul. 


job, not always necessary, and is for 
the purpose of protecting the payroll. 
It is not a function of the cost account 
system. 

3. Accounting for material costs 
is, next to labor, probably the most 
difficult to handle, and probably more 
clerical labor is wasted here than in 
any other item of the system. Ac 
curate control at minimum cost 1s 
usually achieved by keeping ware- 
house stocks at a minimum, charging 
materials direct to feature accounts 
rather than to inventory where 
possible and an adequate inventory 
control and requisition system. 

!. Probably the most trouble- 
some item to control, and one which 
superintendents and estimators use 
with greatest misgivings is equipment 
including tractors, shovels, 
trucks, cranes and rigs plus the host 
of small tools and the expensive 
stationary plant necessary to do a 
large modern job. Any attempts at 
project cost control without adequate 
provision for the distribution of 
equipment charges, including de- 
preciation, will result in failure and 
gross over-statements and  under- 
statements of cost. While a whole 
book would be necessary to cover 
this subject, the important account 
ing device is the individual equipment 
“clearing” or “suspense” account, 
which collects all costs, including the 
operator or crew and repairs and 
depreciation, and distributes them 
to work items or feature accounts 

= “7 < ° = 
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costs, 


as best suits each type of equipment. 
The only really satisfactory system 
I know of, it is often referred to as 
a ““‘use-rate’’ basis. 

At least one other important role 
of the cost engineer is the preparation 
of intelligent and usable cost reports. 
Too many construction managers 
and superintendents are content to 
rely on what I call historical costs. 
That is, they carefully estimate a 
job, then build it, and after the 
work is all done they get the com- 
pleted cost figured months later to 
see how they made out. Such a 
record is interesting and valuable 
on the next job. Estimators can 
use such experience and so can 
designers, but it hardly gets back 
the wasted dollars. Full cost control 
on the job can only be exercised by 
up-to-date current cost reports, which 
on many operations must be made 
daily or on a shift basis. There is 
an old sports adage, ““When you are 
playing a losing game, change it.” 
But im order to do so, you must 
know what the score is, and the 
change must be made before the game 
is over. 

Current Control of Costs Needed 

Such items as the daily extension 
and reconciliation of time cards are 
essential elements of the pattern 
and, when coupled with the ingenuity 
of the cost engineer and _ supple- 
mented by necessary spot checks and 
studies im the field, will result in 


ee Pe! ee, ‘T“.. . aS ee 


tion man who relies on genera! im. 
pressions and 1s satisfied when men 
and equipment are working like the 
devil is often doomed to a bitter 
disappointment that actual records 
would forestall. 

A number of years ago when | was 
working on a job involving a large 
rolled earthfill dam operation, some 
of the first of the big carry-all scrap. 
ers were produced and a couple of 
them tried on the job. They were 
hauling earth in competition with 
two other proved methods of ex- 
cavating. Manufacturers as well as 
construction men were interested in 
the results. The machines had many 
bugs in them, and costs were going 
sky-high. Operating and repair costs 
the first month were triple anything 
experienced before, and the super- 
intendent was sure he was wasting 
money. A decision had to be made 
quickly. Without detailed cost analy- 
sis that decision would have been 
to remove machines that turned out 
later to save over $20,000 on the 
entire operation. This is only one 
example of hundreds where the 
necessity of current “‘on-the-job” 
cost reports is apparent. 

Probably the most important single 
cost report that can be devised to 
control a large project is the monthly 
cost statement, properly used. All 
large organizations require a monthly 
cost report (many contractors make 
it a weekly report on fast-moving 
jobs), but most such reports over- 
look the essential points of cost 
control. A plain financial statement 
of the cost to date is of little value. 
Such a report should always take the 
form of a “‘cost, estimate and prog- 
ress report.’ To the contractor 
the estimate is his unadjusted bid 
at which he expects to do the work 
and make a profit. In addition to 
costs to date, the cost statement 
must show quantities, unit costs and 
the original estimate. 

Then comes the important element, 
the extension on the job of the re- 
quired cost to complete and a new 
total estimated cost of each bid or 
estimate item. This latter step must 
be insisted upon at least monthly 
on an active project. it is the guide 
by which the project manager can 
know how and where controls are 
most needed. It tells the cost engr 
neer what items are in need of analy- 
sis and of spot checks of periorm- 
ance. It provides a ready meats 0! 
forecasting overruns and underruts 
and changes in scope of work. Even 
where bid prices are not involved, 
this report is invaluable in forecasting 
financial requirements. It is like the 
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| begins to operate. Its successful 
pr -paration guarantees accurate engi- 
-'s estimates and up-to-the-minute 
unting records that truly reflect 
the physical progress of the work. 
Jo one of the features mentioned 
will give the construction manager 
d cost control. Each is an essen- 
tial ingredient of the job and the 
ission of any one will result in 
control on the project. 
(hese “on-the-job” elements are 
for the superintendent or construc- 
tion head of the project. They pre- 


suppose a carefully prepared original 
estimate established in accordance 
with the standard classification. 


\lany failures are the result of faulty 
estimates, and high unit costs on 
the job are sometimes good costs 
that cannot be improved on under 
existing conditions. 

[here are many other important 
aids, including production records; 
cost indices and trends; material 
price control records; labor efficiency 
records; equipment production, 
operation, repair, and depreciation 
curves; plant and property records 
ind analyses of overhead and con- 
tinuing charges. 

General Observations 

Here are some general observations 
that I believe are axiomatic: 

|) The money spent to get and 
keep good cost records is in itself a 
cost item and must be controlled. 

2) Uniformity in the distribution 


of costs is essential. 

(3) Unit costs cannot be used for 
comparison or control on other jobs, 
unless they are kept on a comparable 
basis. 

(4) A mere statement of unit 
costs or feature costs, without the 
engineer's explanation and a knowl- 
edge of the components, is generally 
useless and apt to be misleading. 

(5) Simplification and elimination 
of costly detail is essential to success. 
Do not set up detail accounts unless 
your decisions and your judgments on 
the conduct of the job would actually 
be influenced by the answer. The 
detail breakdown of accounts must be 
tailored to each job. 

(6) Accounting and cost engi- 
neering are two separate fields of 
activity and must not be confused. 
While they supplement each other 
and overlap to some extent, one deals 
with money and the other applies 
money to ways and means of doing 
productive work. 

One important plea should be made 
before this Division. That is for the 
standardization of construction cost 
components and terminology. In 
the construction industry great strides 
toward standardization have been 
made in technical terms and in ma- 
terials, from giant steel beams to 
paving bricks. Not so with con- 
struction costs. We all read TRANs- 
ACTIONS, CIVIL ENGINEERING and 
other publications covering construc- 
tion matters, and we see occasional 
references to costs and even unit 


costs. They are few and far between, 
however. Most published current 
data are limited to labor rates and 
material prices or production data. 
The reason is clear. Most in-place 
unit costs would be meaningless to 
the average reader. When con- 
tractor “A’’ says he is moving a 
certain class of dirt for 25 cents a 
yard, contractor “B’’ doesn’t know 
whether that is good or bad. What 
is the 25 cents? What is meant by 
unit cost? The term “labor” or 
“material” look simple enough for 
superficial use; so does ‘‘equipment 
operation.”” But when you dig in 
and sharpen your pencil you begin 
to flounder. Is labor also com- 
pensation insurance, taxes and social 
security? What about the effect 
of freight, taxes, warehousing, han- 
dling charges and waste on the ma- 
terial cost? In equipment operation 
costs where is the operator or the de- 
preciation factor or the major over- 
haul? And lastly, overhead has yet 
to be defined in an understandable 
and usable manner. 

Those of you who have done cost 
distribution and estimating work 
will realize this crying need for defi- 
nitions and uniformity before we 
can talk costs intelligently to each 
other. No greater service could be 
contributed to the advancement of 
construction cost knowledge than for 
the Society and the Construction 
Division Committee on Basic Ac- 
counting Procedure to find a practical 
solution to this problem. 


Reduction of Costs Needs Cooperation of 
Owners, Engineers and Contractors 


F. W. PARROTT 


President, 
Associated General Contractors of America, 
Washington, D.C 


tHE FUTURE OUTLOOK for the 
construction industry is the same as 
the future outlook for the United 
States of America. Next to agricul- 
ture the greatest industry in the 
nation, it provides the facilities 
through which our economic, social, 
health, and cultural activities are 
conducted. 
it should be treated as a _ basic 
ustry, fulfilling a public demand, 
when its products are paid for 
th public funds, they should be of 


direct benefit to the general public 
and should be provided through 
methods entailing the least cost. 
There can be no doubt that a 
tremendous volume of construction is 
needed in this nation for many years, 
both to make up for the wartime 
backlog and to care for the needs 
that are being created by growth 
and progress of the country. More 
than $10,000,000,000 in construction 
projects is known to be in the blue- 
print, or completed plan stage, in 


MORE THAN 700,000 YD of earth are 
moved for section of Coachella Canal, part 
of All-American Canal System in Arizona, 
California, and Nevada. D8 Tractor with 
Le Tourneau bulldozer (right) makes stock- 
pile of dirt for canal banks. 


























depreciation, and GIStPIDULeS Elem 
to work items or feature accounts 
currently on an hourly or unit basis 
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BAIL EELS sy svi Lowes y ep eens oe’ 
studies in the field, will result in 
current cost control. The construc- 
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CRAWLER TRACTOR ATTACHMENTS reduce stump-removing time for Washington 
contractor on land clearing job. Issacson Klearing Blade replaces dirt blade usually 
mounted on frame of bulldozer on International TD-14 tractor. Blade teeth get purchase 
on subsoil roots and tear them out with lifting power of hydraulic system. Tree roots are 


exposed (above) and stump is down 
ments and rocks 


addition to work already under way 
Identifiable projects totaling more 
than an additional $40,000,000,000 
are in other stages of planning 

During the period when govern 
ment restrictions were imposed on 
the start of new construction, proj 
ects valued at approximately $3,500, 
000,000. were denied permission to 
proceed Countless others were de- 
ferred because owners did not believe 
the projects came within the criteria 
established for securing this per 
mission or did not choose to go 
through the paper work necessary 
for approval 

Governmental restrictions on the 
start of new construction finally have 
been removed Most parts of the 
construction industry for the past 
two years have repeatedly urged 
this action as the quickest way to 





After clearing, teeth comb soil to remove root frag- 


bring about conditions under which 
projects could be executed most 
rapidly, efficiently and economically. 
We recognize that the responsibility 
for carrying out the volume of con 
struction needed by the nation is 
now placed squarely upon us. 


Buyers Resist Prices 


But let us not fool ourselves. 
The situation now is such that we 
can price ourselves out of a market. 
During the past few months many 
construction projects have been de 
ferred because of current costs. In 
my judgment this situation has been 
caused by the following principal 
factors 

l. Waiting for a 
drop in costs. 

2. Buyers’ resistance to the prices 
of other commodities and services, 


considerable 


ee See eS eee 


financial requirements. It is like te 
diagnostician’s report before the sur- 
$70) 


which has discouraged investment 
for expanded business facilities. 

4. Incomplete recognition and 
understanding of the fact that all 
costs and prices must be substantially 
above those of prewar times. ; 

t. The fact that construction is a 
permanent investment. 

We may complain, for example, 
at paying $1 a pound or more for 
meat, but we buy it and then forget 
about it. But we will think longer 
and harder about purchasing con- 
struction, although its price in com- 
parison to prewar prices may have 
increased less. Lack of proper under- 
standing of the cost levels that must 
prevail at the present time can 
curtail drastically volume of con- 
struction and make the future of the 
industry more difficult. 

The price of construction is ulti 
mately determined by general con- 
tractors in completing work to the 
specification of owners. Some of the 
factors that enter into that price 
are within control of the contractor; 
some are not. Some are within the 
control of engineers designing proj 
ects or supervising their construc 
tion. All responsible parts of the 
construction industry must work 
together to help bring about those 
conditions under which construction 
can be carried out most promptly 
efficiently and economically so that 
the public receives the maximum 
for its investment. 


Construction Costs High 


Construction costs are now high 
In my judgment the increase above 
prewar costs is about the same as the 
general average for most other 
services and commodities, and 1s 
lower than some. At their meeting 
in Seattle in May, members of the 
Governing and Advisory Boards of 
the Associated General Contractors 
of America, gave most serious dis 


PROJECTS IN COM- 
PLETED plan stage 
total more than 10 
billion dollars. Those 
in other stages of 
planning total addi- 
tional 40 billion 
dollars. In photo 
graph, tractor and 
bulldozer move piles 
into position for 
driving rig in con 
structing new slip 
for Annapolis ferry 
on eastern shore 0! 
Chesapeake Bay 
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1 public funds, they should be of 


mn to this subject, and adopted 
tement setting forth their views. 
st, they found that although 
itions in the industry vary 
in the different sections of the 
trv, construction costs generally 
reached their peak and are 
ning stabilized. 
ond, belief is that the efficiency 
economy with which the in- 
can operate will improve at a 
similar to that at which adjust- 
ts to new conditions are made by 
enuure economy. 
hird, during a period that cannot 
be reseen accurately construction 
ts may decline gradually until 
they reach what can be considered 
the new normal levels. But in an 
nomy which has been subjected 
the inflationary pressures of World 
War II, construction costs generally 
not return to levels prevailing 
before the war unless the nation 
suffers an economic catastrophe. The 
level at which costs will stabilize 
will be substantially above the pre- 
War one. 

Fourth, the public should not be 
led to believe that there will be quick 
drastic reductions in construction 

sts. There may be reductions in 
prices of materials and a_ better 
regulated supply, but decreases in 
wage rates are not foreseeable without 

lepression or a serious curtailment 
f{ construction activity. 

Fifth, no single cause is responsible 

r current construction costs. Like 
Wise no single cure can be found. 
Keductions in costs will come about 
through elimination of uncertainties 

business conditions, increased pro- 
luctivity of workmen, a more regular 
upply of materials, increased effi- 

ney by management, development 
more economical methods of con- 
struction, and a number of other 
ctors. The need is for cooperative 
tion by all groups and individuals 
within the industry. 
lhe A.G.C. recently made specific 
ommendations to general con- 
tractors for actions that they could 


to help reduce construction 
osts See Civit ENGINEERING, 
uly 1947, p. 60.) That set of 


mmendations concluded with the 
tement that it will take time for 
hie recognition and understanding 
the fact that construction and 

costs must be higher if the 
mal economy is to operate at a 
| to permit payment of the na- 
| debt The public should be 
rmed that construction costs 
rally have reached their peak, 
as readjustments are made in 
national economy improvements 


; 


iiciency and economy can be 
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pile of dirt for canal banks. 


brought about in the industry, and 
that responsible elements of the 
industry are doing all within their 
power to carry out operations so 
that the public receives the maximum 
for its investment in construction. 


Engineers and Contractors Must Cooperate 

Greater cooperation between engi- 
neers and architects would read 
toward more efficiency in construc- 
tion. On behalf of the A.G.C., the 
writer asks the support of members 
of the ASCE in an industry-wide 
movement to help stabilize and 
reduce construction costs. 





There is much that both organiza- 
tions can do nationally. There 1s 
more that local groups can do im 
their own communities, and that 
engineers and contractors working 
together can do. Specifically, the 
following are some of the fields in 
which cooperation between engineers 
and contractors will benefit the 
public: 

1. Recognition that engineers and 
contractors are partners with the 
owner in a team which has the 
objective of completing construction 


(Continued on page 76) 





Plow Train Simultaneously Digs Trench, 
Lays Telephone Cable 


TWENTY-SEVEN-TON PLOW, top photo, capable of cutting 5-ft slot in 


earth and laying cable in one operation recently installed telephone line 


from Washington to Baltimore. 
carrying trailer. 


Included in cable-laying caravan is reel- 
Cable is fed into ground through eyelet in plowshare. 


Plowshare is built on pneumatic-tired chassis whose motive power is three 


Caterpillar D8 tractors. 


Hydraulic mechanism adjusts plowshare to 


desired depth and swings it to angle for slicing. Huge Goodyear tires 


cushion impact and 
guard against damage 
to machinery. Opera- 
tion is first of planned 
program that will ulti- 
mately form coast to 
coast voice highway 
linking New York with 
Los Angeles, through 
Atlanta and El Paso. 
Plow train (below), con- 
sisting of prime mover, 
rooter plow, tractor 
hauling cable-laying 
plow, and reel trailers, 
forms unit that roots to 
depths as great as 66 
in., lays cable, back-fills 
and compacts trench. 
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Politics Needs Engineers 


WILLIAM GOLDSMITH, M. ASCE 


Former Commissioner of Public Works, Yonkers, N.Y. 
President of Woodcrest Construction Co., Inc. 


WE MUST FACE the fact that engineers as a class have played a virtually 
insignificant part in the field of government and public affairs. In the 
Congress of the United States, which makes the laws by which we live, 
only 2 of the 531 members are engineers, while there are 303 lawyer 
members. Of the 19,000 engineers listed in Who's Who in Engineering 
only 250 are recorded as having made any contribution in the field of 
public affairs, outside of their professional work. Of over 100 outstanding 
citizens associated with the management of an organization such as the 
American Civil Liberties Union, only 1 is an engineer. Among the 400 
consultants at the United Nations conference in San Francisco, only 1 was 
an engineer. These isolated examples are only typical instances of the 
engineer's almost complete lack of any sense of civic responsibility and 
of his complete failure to participate in the affairs of politics today. 


WHY, WITHIN 20 short months What are the reasons underlying 
of the most devastating war mankind the lack of civic awareness on the 
has known, must peace-loving people part of the engineer? What is re- 
regard as inevitable and imminent sponsible for his marked failure to 


an even more horrible war? participate in governmental affairs? 
Why, in an era which has produced To some extent, the fault lies with 
truly miraculous technical achieve- the nature of our profession itself. 


ments in invention and production, Engineering is concerned primarily 
must we still look forward regularly with things, not with people. Engi- 
to catastrophic depressions with their neers primarily deal with and solve 
accompanying millions of unem- purely physical, tangible problems, 
ployed, thousands of well-equipped such as the use and relationship of 
plants lying idle, great stores of materials, rather than with intangible 
surplus food and commodities on the human problems and relationships. 


one hand and great masses of people In great measure it is our education 
unable to satisfy their physicalhunger and training that are at fault. 
and needs on the other? Engineers, like scientists and doctors, 

Why is it that, even with our in- are dosed with the mathematics, 
creased material wealth, our improve- physics and other physical sciences 


ment in health, education, ease of upon which their profession is based, 
living and greater leisure, the in- with an appalling lack of education 
habitants of this world are no happier in the broader fields of history, 
today than they were 4,000 years economics, sociology, psychology and 
ago, and still face in increased in- philosophy. The result is that we 
tensity the same problems they have 
always known? 

Problems such as these, difficult 
and baffling, present a decided chal- 
lenge to thinking people throughout 


According to the 1940 census there 
were in the United States the following: 


the world today. Engineers. . ..... . 245,288 
It is not the purpose of this paper Lawyers and judges ... 177,643 

to attempt to answer these questions Physicians and surgeons . . 162,649 

or to solve these problems. It is According to Legislative Reference 

rather the thought to suggest that Service as of April 25, 1947, there are 

the statesmen and politicians, with in the United States Congress: 

a preponderance of lawyers, who have 

shaped our destinies in the past Senate House Total 

and in the present, have not been Engineers... + 2 1 3 


Lawyers. .... 60 243 303 
Medicine and 
Surgery .... O 7 7 


successful in solving the problems of 
the world, and that we engineers, 
with our professional and scientific 


training, experience and approach, These figures show the near monopoly 
can and should participate more that lawyers have in our legislative 
actively in dealing with these prob- halls. 

lems. 


tend to give too little thought to 
human problems or even to our own 
responsibility as citizens. 

As Senator Roy V. Wright states, 
“It is a rare exception to find an 
engineering college that places special 
emphasis upon the functions of 
government, or which attempts to 
coach its students how effectively 
and definitely to discharge their civic 
responsibility.” 


Fault Rests with Individual 


But lack of education alone is not 
the answer. In large part, the fault 
rests with the individual engineer 
himself. John C. Riedel, M. ASCE, 
a noted engineer, states: “I think an 
engineer should always remember 
that he is a human being first and an 
engineer afterwards.’’ Too many of 
our profession feel that activity in the 
field of politics or public affairs can 
only be at the expense of their pro- 
fessional progress. To them Dr. 
Jolliffe, of the Radio Corporation of 
America, replies that the contrary 
is true, ‘““The engineer should break 
and get out of his professional shell 
and become a better citizen. In fact, 
I think a broadening of interests 
would make him a better engineer.” 

A large part of the blame is un- 
doubtedly due to the fact that engi- 
neers, like so many other people, 
tend to look down on politics and 
politicians, and fail to realize the 
important part that politics plays 
in the world today. 

When will the engineer awaken to 
the realization that the political, 
social and economic effects of a 
TVA so far transcend the engineering 
aspects of that remarkable project 
as to render them relatively isig- 
nificant, magnificent as they may be 
from a purely technical point of view’ 

The time has come for the engineer, 
the trained man of science, to leave 
the seclusion of his laboratory and 
drawing board, to look at the world 
about him, and to apply his scientific 
training and experience to the under- 
standing and solution of the human 
problems of mankind. 

The engineer must remember that 
engineering is the science of control- 
ling the forces and of utilizing the ma- 
terials of nature for the benefit of man. 
He must awake to the realization that 
the atomic bomb, the airplane, the 
mechanization of industry, must be 
controlled and directed for the use 
and benefit of mankind, lest they 
prove to be a curse upon mankind. 
Most important, he, as the creator 
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se things, must share in the re- 
ibility for the economic, social 
political effects of his creations 
ttempt to deal directly with the 
ms with which the world is 
because of them. Thus far he 
eft in other hands, often less 
than his own, the job of con- 
the benefits of his creative 


tical Versus Engineering Achievements 
e engineer must realize that he 
lways had an exaggerated notion 
importance of his professional 
ributions to the welfare of man- 
ind has, by the same token, 
to appreciate or give due 
to the functions and accom- 
ments of men in political life 
e impact upon the affairs of 
kind is of much greater impor- 
e than his own. 
illustrate, let us ask: Which 
fected more the world as we 
w it, or has contributed more to 
I mtyr 
[he construction of the pyramids, 
markable engineering accom- 


lishment, or the contemporaneous 


ulgation of the Ten Command- 
nts, by which most of the world 
The construction of Pompei and 
Roman Aqueduct, or the con- 
poraneous teachings of Christ? 
Che perfection of the steam engine 
the contemporaneous Declaration 
Independence ? 
Che Panama Canal or the Emanci- 
Proclamation ? 
We must, in fairness, admit that 
own engineering achievements 


re far outweighed in their effect 


the world by the efforts and 
mplshments of those who control 
political destinies. 
Searing this in mind, it is of utmost 
portance that the engineer recog- 
his responsibility to participate 


irectly and actively in the affairs 


vernment and to contribute his 
iessional training and experience 
the solution of the problems of 
world. 
is not enough, as has been the 
tom, that he lend his aid to govern- 
nt merely in time of war. He 
realize that his duty to par- 
pate in government and public 
irs is even greater in time of peace 
to the end that mankind may be 
ired that there will never be 
‘ther war. 
ivingston W. Houston, president 
Rensselaer Polytechnic Institute, 
this to say on this subject: “All 
cated people and especially pro- 
ional men with specialized knowl- 
and experience need to become 
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more interested in the day-to-day 
political decisions which are being 
made. Most of the difficulties which 
we find ourselves in today come as 
the result of a political indifference 
on the part of the people who are 
most qualified to give our lawmakers 
guidance. Only after laws have be- 
come intolerable and unworkable do 
we do anything about them.” 
“Surely the engineering approach 
to political problems would be of 
great benefit. We need to have more 
data and more intelligent analysis 
of those data, and a knowledge of 
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the possibilities which science and 
engineering hold for us as political 
groups. Whether engineers like it 
or not, new advances in atomic 
energy and other means of obtaining 
power will force the engineer to 
participate in politics.” 

A step in the right direction has 
been taken with the organization of 
the Association of Oak Ridge Scien- 
tists, who, impressed by the awesome 
possibilities both for good and for 
evil resulting from their scientific 
accomplishments in evolving the 

(Continued on page S86) 





W rought-lron Plates 


TWIN FIREWALLS of wrought- 
iron plate, supplemented by manually 
operated sprinklers, guard Norfolk 
and Western Railway piers at 
Lambert Point, Va. Designed to 
prevent spread of fire below decks, 
this protective equipment was in- 
stalled recently to replace corroded 
reinforced concrete firewalls. 

The wrought-iron fire curtains were 
fabricated of °/,»-in. plate, notched 
to clear joists and stringers. They 
extend the entire width of each pier 
at intervals of approximately 300 ft. 
A clearance of '/, in. was allowed 


Prevent Fire Spread 


between the timber and metal, 4 in. 
between the firewalls and the timbers 
to which they are bolted with */,-1n. 
wrought-iron bolts. These firewalls 
required about 175 tons of wrought 
iron, selected because of its durabil- 
ity and resistance to corrosion. 
Design of the walls was supervised 
by W. P. Wiltsee, M. ASCE, chief 
engineer of the Norfolk and Western 
Railway; construction was super- 
vised by J. Y. Neal, assistant cnzineer 
for the N. & W. at Norfolk; and the 
installing contractor was John P. 
Pettyjohn & Co., Lynchburg, Va. 





WROUGHT-IRON PLATE at end of 1,195-ft pier, combined with three others to make 10-ft- 
wide chamber, constitutes double curtain of protection against spread of fire below pier 
decks. Sealed chamber is covered by 9-in. concrete slab over which is 3-in. layer of cinder 


concrete topped by 3-in. oak flooring. 


wall, providing spray of water to plates and protecting flooring. 


Open sprinkler heads protect both faces of fire- 


Curtains extend about 


10 ft below decks so that they will be partially submerged at all times. 
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Santee Cooper 





Generating 


Plant Completes Five 
Years of Service 


Performance Record and Cost Data Presented 


F. A. DALE, M. ASCE 


Consulting Engineer, Cashiers, N.C. 


Formerly Engineering Manager of Santee 
Cooper Project for Harza Engineering Co. 


COST DATA on the construction of 
Santee Cooper Power and Naviga- 
tion project in South Carolina, de- 
layed in publication because of war 
restrictions, are presented herein 
along with a summary of the plant's 
performance after five years of 
operation. 


rO REDUCE SHRINKAGE distor 
tion and possible leakage to a mim 
mum, special consideration was given 
to the pouring procedure in construct 
ing the five reinforced concrete scroll 
cases in the Santee Cooper generating 
plant The structure was divided 
radially for concrete pours and each 
pour was limited to a 2-ft height at 2 
day intervals. This method of re 
ducing heat rise and subsequent 
shrinkage proved effective because 
after five years no trouble has been 
experienced from leakage. 

A vertical contraction joint 
placed between each scroll case at 62 
ft centers, extending from the down 
stream substructure wall to a point 
17 ft upstream from the center line 
of the unit, where it was terminated 


was 


in a 6-in.<lia vertical stop. These 
48 
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joints were grouted after the concrete 
had cooled. No contraction joints 
were provided in the substructure up- 
stream from this point. 


Steel Frame Superstructure 

The powerhouse superstructure 1s 
steel frame with roof girders and 
columns designed 
as a rigid frame. 
The exterior walls 
are reinforced con 
crete varying from 
I? to 36 In. In 
thickness with ex 
pansion joints 62 
ft on centers, 
corresponding 
with the contrac 
tion joints be 
tween scroll 


POWER PLANT con- 
tains four 40,000-hp 
and one 13,300-hp 
turbines with scroll 
case and embedded 
turbine parts installed 
for fifth large unit. 
Of four large tur- 
bines, two are Kap- 
lan type and two are 
fixed-blade propeller 
type with specific 
speed of 118. Floors 
of large draft tubes 
are 50 ft above sea 
level 


SANTEE COOPER generating plant, 3 
miles north of Charleston, S.C., Cevelops 
normal flow of Santee River, which is di 
verted into Cooper River drainage are, 
After passing through plant via dug cana! 
into Cooper River, water empties jnjp 
Charleston Harbor. Head on plant varie: 
from 60 to 75 ft depending on amount oj 
drawdown on storage reservoir, and on tida! 
level. Tailwater is slightly above sea leve! 
and is affected by tidal fluctuation. 


Horizontal temperature stee! 
under the window openings varies 
from 0.8 percent in 12-in. walls to 0.5 
percent in 36-in. walls. Vertical hair 
cracks have formed under some of 
the window openings indicating that 
even 0.8 percent steel is insufficient 
to prevent shrinkage cracks. 
Exterior forms for the superstruc 
ture were lined with '/>-in. rough bur 
lap-finish Celotex. Horizontal con 
struction joints at 4-ft intervals wer 


cases. 


formed to '/»-in. V-grooves to elim 
inate any irregularities at thes 
joints. The resulting concrete sur 


face has a uniform texture and after 
five years shows no deterioration or 
discoloration except tor two or thre: 
unexplained small rust stains. 

It was expected that any grout 
drip that formed would come off wit! 
the clear curing compound that was 
used, when the latter weathered off 
However, rather than have the aj 
pearance of the powerhouse marred 
for even a few years, the surface was 
given a light sand blasting with 10 
lb pressure. Removal of any of the 
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hat concrete surface produced 
"a ibsorptive form lining was of 
ndesirable. Incidentally the 
Jored curing compounds 
ist about disappeared from 
tructures of the project after 
rs of weathering. 
nsion space equivalent to 0.6 
00 ft proved to be sufficient 
pet and guard walls which are 
| to large temperature varia- 
[he architectural decoration 
werhouse parapet required 
making the use of 
These 


ners, 
orm lining impossible. 


\ 
su were wood formed and 
rubbe and came out somewhat 
lig in color than the Celotex 
| surfaces 
Turbines Are Tested 

[he turbines were tested by a com 
bination of flow meter and Gibson 
methods The 13,300-hp unit is 
exactly one-third the size of the large 
units. The intake for the small unit 
was made identical in size and shape 
with one of the three gate openings 
f the large units. Below the intake 
g the water passage for the small 
was contracted to a 15.5-ft-dia 
steel penstock with a straight section 
4( long leading to the steel scroll 
ise of the turbine. The Gibson 
method of flow measurement was 
fore applicable to this installa 
\s is usually the case in a close 
led installation like that of the 
large units, neither the Gibson nor 
\llen method was applicable. The 
way these units could be meas 
ured was by traversing the intake 
with flow meters; and the two-meter 
method, extensively used in Europe 

and at Safe Harbor, was adopted. 


lo check or calibrate the two meter 
results, both the two-meter and Gib 
son methods were used on the 13,300 
hp unit. The flow meter results were 
then adjusted, as required, to make 
them agree with the Gibson method 
results. After thus calibrating the 
two-meter method on the small unit 
the same method was applied to the 
large turbines. The peak efficiency 
ol the large turbines at 70-ft head was 
practically the same for the Kaplan 
and the fixed-blade units, namely 91 
percent. The range of the Kaplan 


curve above 90 percent was from 55 
percent to 95 percent of rated load, 
10,000 hp 

Costs and other basic data have 
been prepared on the same basis as 
those presented in the January 19339, 
issue of CrviL ENGINEERING, by H. 
G. Gerdes, so that comparison with 
other similar plants can be made. A 
plant capacity of 163,200 kw is used, 
which includes the presently uncom- 


pleted unit. The estimated cost of Substructure concrete (cost per cu yd in 


. sti ee a Py “s cluding all embedded parts $23.10 
completing the installation ol this Superstructure concrete (cost per cu yd in- 
unit has been included in the follow- cluding absorptive lining and reinforcing 

steel) : $79.40 


ing costs. 
ft head. 


The plant is rated at a 70- 

Design and supervision of construc- 
tion were by the Harza Engineering 
Co. of Chicago, Ill. Construction 
was by the Central Engineering Co. 


Cost per Kw 


Intake and substructure $15 25 
—— $62 of Davenport, lowa. The project ts 
urbines 12.26 _= 
Generators > 79 Owned and operated by the South 
oan se eigenen 230 Carolina Public Service Authority of 
sce'ls FOuSs powerhouse 0) , . . : 9 
Sa i cea teh eee : which R. M. Jefferies is general 
Total $16.58 manager, J. H. Moore is chief engi- 
Substructure (cu yd per kw 0.53 neer and J. A. Bright 1S operating 
Superstructure (cu ft per kw 9.8 engineer 





First Unit of Modern Building Research Center 





COMPLETION OF FIRST UNIT in research center (above) and beginning 
of second in group of six buildings located on 93-acre plot near Bound 
Brook, N.J., marks progress of Johns-Manville $40,000,000 expansion 
program. Plans for Bound Brook center envisage largest research 
facilities in world devoted to building materials, insulation and allied 
industrial products. First unit, here shown, is being erected by Turner 
Construction Co. of New York at cost of $2,000,000. Rear wall, of asbestos- 
cement sheets, is removable to permit additions to house extra-long ma- 
chinery or equipment. Special movable asbestos-cement partitions with 
enclosed service outlets permit enlarging or decreasing size of individual 
laboratory areas as need requires. Glass-enclosed promenade (under 
construction, below) extending down length of building has on one side 
laboratories and on other side experimental factories. 
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“~Assembly- ive Methods 
1,200 Low-Cost Homes in Maryla 


ADVANCED BUILDING METH 
ODS that include prefabrication of 
subassemblies enabled the construc 
tion industry to demonstrate its 
capacity to produce low-cost homes in 
record time Harundale, an $8,000, 
000 veterans housing project 5 miles 
south of Baltimore, Md 

Site fabrication of complete side 
walls and roofs in’ mechanized, 
straight-line production for assembly 
by crane make it possible for the 
Byrne Corp. of Washington, D.C., to 
deliver daily 10 complete three-bed 
room steel-framed homes with fiber 
glass insulation, radiant heating, 
stucco exteriors and plastered walls 
including a landscaped 60 X 100-ft lot 
Financed by private capital, the 
26 X 38-ft one-story homes sell for less 
than $7,000 

Structural prefabrication phases 
consist of shop assembly of wall units 
ind roof section. Two Quonset build 
ings, each |SOftin length, with a 40-ft 
open extension, are used for assembly 
of the completed roof and fabrication 
i the wall panels 


HAULED TO SITE by trailer truck, roof is 
picked up by Marion crane (below) with 
45-ft boom and swung into position on walls 
interlocking into top of studs by stringer 
strip welded to bottom of truss. Welding 
of all joints completes building frame 


SUB-PANELS FOR 
WALL sections in- 
cluding steel window 
frames are assembled 
on jig tables and 
moved along to larger 
table where whole 
wall is assembled. 
Completed panel is 
picked up by chan- 
nel head, into which 
it is fitted while being 
assembled, and car- 
ried in vertical posi- 
tion to working rack 
right, above) where 
insulation and rein- 
forcing are stud 
welded to one side 
while metal lath is at- 
tached to other. Pan- 
els are transported to 
field on large flat-bed 
trailer (right, below 
equipped to carry 
two end walls and 
two sidewalls 


STEEL ROOF FRAME 
below) moves along 
conveyor line for 
welding of roof truss 
units, placing of wood 
sheathing louvers, 
gable ends and 
shingles. Process is 
coordinated with wall- 
panel production to 
turn out complete 
enclosure each hour. 
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RADIANT HEATING COILS 
of '/.-in. noncorrosive copper 
tubing embedded in concrete 
floor slab become permanent 
element in cor struction 


Concrete is produced in Cen 


tral mix plant and hauled to 
job in transit-mix truck 
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Eight-Billion-Dollar Expenditure on 
Water Supply and Waste Disposal 


HAND FIELD reports by United States Public Health Service engi- 
all for expenditure of almost eight billion dollars on water supply 


FIRS 


nee! 


Sy 


yaste disposal facilities throughout the United States. 
; based on a comprehensive survey just completed by the Public Health 


Their estimate 


Service in cooperation with state, county, and city health departments. 
More than 108 million Americans lack adequate water supplies and 118 
million have unsatisfactory sewage disposal systems, the survey indicates. 
Recognizing the undesirability of providing a uniform type of service 
everywhere, the inventory takes into account variations in need resulting 


from | 


AMI 
UU 
disp 


nee 


rt of the survey. 


cal desires and practices. 


RICANS NEED $7,834,581,- 
worth of water supply and waste 
il facilities, the sanitary engi- 


ing division of the United States 
Publi 
basis of a nation-wide inventory 


Health Service estimates on 


nitation needs just completed. 


s figure, which represents a higher 


f expenditure than this country 


seen in the past 20 years, should 


ched when construction costs 


ome more stable and labor and 


rials more readily available, the 
Health Service states in its 
' It adds, how- 
The long continued difficulty 
taining materials, the high cost 
nstruction for materials and la- 


needed for housing have made 


communities continue to defer 


T 


vork but that needed to meet 


ency needs.”’ 
ite health departments of all 
is well as hundreds of city 
uunty health departments, co- 
| with the Public Health Serv- 
the survey. To obtain exact 
varied types and sizes of 
inities, engineers of the Public 


th Service studied the sanitation 


of 7S million persons in 
ommunities. They inspected 


| plants, conferred with local offi 


nd analyzed laboratory find- 
state and local health depart- 
Needs of unsurveyed commu- 
were estimated on the basis of 
ed communities of similar size. 
initary environment for every- 
i basic requirement of a na- 
health program,’ Dr. Thomas 
surgeon general, declared. 
irnshing data on the volume of 
iction needs, the survey will 
uture action aimed at provid- 
tion-wide protection against 


rne diseases.”’ 


More than two million persons liv- 
ing in communities of over 200 popu- 
lation have no community water sup- 
ply systems and 79 million have sys- 
tems needing improvements, the sur- 
vey's results indicate. Fewer than 11 


million live in communities for which 
no water supply improvements are 


scheduled. New sewerage systems 
are needed for more than six million 
perons in towns and cities and 1m- 
proved ones for 79 million; only 
about 6'/, million are served_by ade- 
quate systems at present. 


Water Supply Inadequate for 108 Million 


In rural areas more than 27 million 
persons need new or improved water 
supplies and only 12 million have 
reasonably good water. More than 
33 million rural people have unsatis 
factory sewage disposal systems and 
only six million are reasonably well 
off in this respect. 

To remedy these conditions, the 
nation needs an additional 2.2 billion 
dollars’ worth of water works; 3.7 
billion dollars of sewerage facilities; 





WATER WORKS FACILITIES totaling 2.2 billion dollars are needed in this country, United 


States Public Health Service survey indicates. 
Installation of fire hydrant for new subdivision of San Leandro, Calif. (above), 


this need. 
is aided by use of pneumatic tools. 





SUTRO FOREST RESER- 
VOIR, addition to San 
Francisco city water sup- 
ply, will serve newly 
developed residential area 
around Twin Peaks. Cut 
of 200,000 cu yd and fill 
of 100,000 cu yd (right) 
are required for water 
storage area. Extra 
100,000 cu yd not used 
in fill is deposited in 
nearby depression on city- 
owned property. About 
one-third of this coun- 
try’s more than 2 billion- 
dollar water need is for 
development of supply 
resources. 
















Expansion of cities brings large part of 


























































facil 
dollars of all 
types of sanitation facilities for rural 


66 million dollars of garbage 


ties: and 1.6 billion 


homes These cost estimates are 
based on the average scale of June 
1946, when building rates were in 


dexed at 3.48 times the 1913 level of 


rates 


40 Percent of Construction in Planning Stage 


Almost 40 percent of this needed 
construction is at least at the plan 
ning stage, according to the survey 
More than 9 percent of needed sew 
erage facilities, costing approximately 
$360,509,000, 1s ready tor construc 
tion now and an additional 24 percent, 
costing $90S,04S,000, ts definitely 
planned. Almost 17 percent of the 
needed water supply systems ts ready 
tor rmmediate construction at 
of $34S1,829,000, and plans are in 
progress for an additional 27 percent 
costing $612,111,000 

[wo-thirds of the work ready for 
construction and half of that in the 
planning stage are in cities of more 
than 100,000, a classification that 
includes about 41 percent of the total 
urban population. In towns of 
than 1,000 only about 10 percent of 
the needs will be met by projects 
now scheduled 

Per capita costs of needs, varying 
from about $23 in Rhode Island to 
$107 in New York, tend to be high in 
the states with high per capita in 
comes The nation as a whole av 
erages about $60. The high cost of 
work needed in some of the larger cit 
ies makes up a substantial proportion 
of the large state totals. Water and 
sewerage requirements of New York 
City will demand an expenditure of 


a cost 


less 


ver $1,000,000,000 Philadelphia 
must spend about $450,000,000: Chi 
cago, $220,000,000; Detroit, $150, 
000,000: St. Louis. $85,000,000 
52 





UNSATISFACTORY 
SEWAGE  DISPOS- 
ALSYSTEMS threaten 
health of 118 million 
Americans, survey 
shows. Needed are 
morethan80,000miles 
of sewers. Tractor 
(left), equipped with 
Traxcavator, Hyster 
winch and crane, is 
used for backfilling 
soil from sewer 
trench and pulling 
up piling on Pine 
Street in San Fran- 
cisco, Calif. 


County, 
$70,000, 


Allegheny 
Denver, 


Pittsburgh and 
$80,000,000; and 
000 

he country’s largest and smallest 
communities: show the highest per 
capita cost of requirements. Some 
what more than $S0 per capita 1s 
needed in cities of over 100,000 popu- 
lation, while towns of fewer than 1,000 
people must spend more than $100 per 
capita In towns of intermediate 
size, the cost will be less than $50 per 
person, and in rural areas about 340 

About a third of the 2.2 billion- 
dollar requirement for water works 1s 
for development of water supply 
sources. Big items in this total are 
the completion of New York City’s 
Delaware watershed supply, develop 


LARGEST AND SMALLEST COMMUNITIES 
show highest per capita cost of required 
improvements in water and sewerage 
facilities. Cost is less in towns of inter- 
mediate size and rural areas. Wartime 
growth of Taunton, Mass., with presence of 
staging center Camp Myles Standish made 
former supply for city water works (right) 
inadequate, so water is pumped from 
Asawompsett Lake to Elders Pond, prewar 


source. Diesel engine powering centrifugal 


pump (below) is operated 24 hr daily for 
10 days, then shut down for 3 hr for oil 
change 
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ALMOST 80 MILLION sewerage systems 
need changes or additions. Four tractor 
scraper combinations (above) move earth 
for new construction on San Francisco 
municipal sewer system. Cut for pipe 
installation is 15 to 44 ft deep and about 
700 ft long. 


ment of an upland supply to replac 
highly polluted sources in Philadel 
phia, and additions to Denver's exist 
ing sources of supply. About half 
the water works needs is for distri 
bution systems and approximately 
one-sixth for treatment facilities 
Included are 5,700 complete water 
works systems, most of them for 
towns of less than 1,000 population 
(Continued to page 80 
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Rk SOME REASON writers of 
tbooks on surveying have avoided 
‘planation of the process of 
uting by the DMD (double 
idian-distance) method the area 
irregular plot having circular 
sin its boundary. In the office 
ounty surveyor of the County 
\ngeles, Calif., this problem 
rises very frequently. Our system 
t be of interest to other engineers 
iy be unaware that such prob- 





07 ns can be solved by this rather sim- 
process 

my Figures |, 2 and 3 show three typ- 
~ hypothetical plots in which a 
“we lar curve forms one line in the 
ba Ue lary. In Fig. | the curve sector 

a ntirely outside the plot; in Fig. y 4 
— the sector is entirely inside the plot, 
2 lin Fig. 3 the sector is partly inside 
aon partly outside. In all three 


figures the dotted lines indicate the 
laries of the half areas resulting 
he DMD products. We find 
idvantageous to compute the 
verse in a counterclockwise direc- 
starting with the most westerly 
ner of the plot. 
In Fig. | the first area computed is 
square of which the first course, 0-1, 
We need be 


is a bisecting diagonal. 


; 


Latitude 
I t Bearing N » 
” S i I 192.8 
”) N 50° I 2.8 
Pak | S 40” I 153.2 
0 North 200.0 
0 East 
”) North w.0 
S82 West 
if 8 South 16s 
2 8 V2 5 
204 828 
2)301.008 
0,504 
icR k 163 
io q 136.54 net 
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County of Los Angeles, Calif. 


concerned only with the half of this 
area indicated by the letters A and B. 
Since the latitude of 0-1 is south, this 
area is negative. The next course, 
1-2, is a diagonal bisecting a recti 
linear parallelogram. The half area 
in which we are interested is composed 
of sub-areas A, B, C and D, and is 
positive. 

The next course, 2-3, is the first 
radial line of the circular sector and 
embraces the negative half area com 
posed of sub-areas A, C and FE 
Course 3-4, the radial line, 
gives us the positive sum of sub 
areas A, C, Ek, F and G. Note that 
the sector is included. Course 5-6 
results in the positive sub-area // 

N 


second 





Area of Irregular Plots with Circular Curve 


Boundaries Computed by DMD Method 


OLIVER D. KEESE, Assoc. M. ASCE 


Office Engineer, Department of County Surveyor and County Engineer, 


In this figure the remaining courses 
have no influence on the area. 

At the right-hand end of the tra 
verse tabulation the columns headed 
A, B, C, etc., show the progressive 
positive and negative characteristics 
of these lettered sub-areas. It will 
be noted that sub-areas A, B and E 
cancel out and that C, D, F, G and H 
remain positive. Sub-area F is the 
sector that must be subtracted as 
shown to obtain the net area desired. 

The situation shown in Fig. 
differs from that in Fig. | in that the 
area of the sector, sub-area F, can 
cels out and therefore must be added 
instead of subtracted to obtain the 


») 


desired net area. 





FIG. 1. SECTOR of 7| 
circular curve (right) 
forming part of 
boundary is entirely 
outside of plot. Com- 
putations of area by 
DMD method are ) 


given in table below 


”) 


Departure 


EK W DMD N. Prod. + S. Prod 
229.8 o> § 44.30 
2e0.8 680 4 132. 91¢ 
128.¢ 1047.8 160.523 

76.4 2 280 
100.0 1276.4 
76.4 7 640 
HSS 2 BS. 2 
0.0 
HR YD O85 2 Who Sab 204 8258 


irea including sector 


area sought 
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| ; | = | . a 
Latitude Departure { | Half Areas * 
N. Prod S. Prod _ . 
Course Dist Bearing | N , hf ¥ w | DMD | + _ | A Bic|ipDIiBliF ig 
L 7 } — | _ | —— = | eee : 
: | — 
O-1 oo 3 50° | 192.8 {| 229.8 229.8 | 44,305 | 
! 
200 N 40° I 153.2 128 € 588.2 90.112 + + 
‘ 
200 oo? ft 128 ¢ 53.2 870.0 111,882 / 
' ; ; 
‘ ”) N 40° I | 229.8 192.8 1216.0 | 279.437 + 4 4 
‘ 704.4 West | 704.4 | 704.4 | 
0 61 ¢ south 61 0.0 | ; 
| / 
; . 
: | § as 
123.0 383.0 | 704.4 704.4 369,549 156,187 + + 4 
156,187 
2)213,362 
106.681 = area less sector 
Sel ak 31,416 
Area of sector > ——— = area sought 
) i 138,097 
N 














A—e 
B 
FIG. 2. CURVE SECTOR FIG. 3. CURVE SECTOR (at 
(above) is entirely within right) is partly inside and partly J 
plot. Area computations outside of plot. Area computa- 
are given in table above. tions are given in table below. |... _ 
S 
Latitude Departure 
N. Prod S. Prod 
Cour Dist HK N i W DMD } iA 
0 1.0 ith 
10 I t 40.6 40 ¢ 
100 N 70° | 6.8 75.9 1057.1 144,611 
i 200 N 10° I 17.0 17 1467.7 289,137 
} w) We 200.0 1302.4 
7 ith 00.0 1102.4 551,200 
6-7 no wr? W os ) 21.4 781.0 299,123 + 
7 ”) ” W 2.8 229.8 229.8 44,305 
716.8 716.8 7 2 751.2 732,871 595,505 
2)137 366 
68.683 area less sector 


In Fig. 3 we have the situation 
where the sector crosses our plot, its 
center being well outside, but part of 
its area being within. Following 
around the perimeter as before, we 
find that sub-areas C and F cancel 
out but sub-area A stays with us as a 
negative area. Therefore, if we add 
the area of the sector we bring C and 
F back in and cancel out A. 
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area sought 


Although this system requires the 
adding of two courses (the radii) to 
the perimeter traversed and the 
simple computation of the sector 
area, it saves the labor and time of 
computing chords and segments and 
will be found simpler and faster than 
other methods and just as accurate. 

In this system, one needs only to 
remember to: 
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1. Subtract the sector when it lies 


entirely outside the plot 
2. Add the sector when it lies 


tirely within or partly withn 


and partly without the plot 


Another way of stating this pra 
ciple is, subtract the sector when the 
curve is concave away from thie pic! 
and add when the curve is concave 
toward the plot. 
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Federal Control of Pollution-Abatement 
Programs Opposed 


SIR The following comments 
ed in reference to the attitude and 
es of the ASCE toward federal 
f pollution, as set forth on page 
e June issue of CrviL ENGINEER 


mments are based on experience 
through association with a state 
which was established primarily 
with pollution-abatement prob 
i which has had the longest record 
tinuous operation in the country. 
pollution problems, particularly 
resulting from the discharge of 
rne industrial wastes, have little 
effect upon the public health. The 
f the State Water Commission is, 
re, concerned largely with the 
uspects of pollution abatement as it 
mservation, economic values, 
eneral welfare 
e disapproval by the ASCE Board 
rection of “the provisions of Sec 
$18) which makes it mandatory 
g federal suits for abatement upon 
f the Surgeon General’”’ is highly 
endable for several reasons 


~ 


a state agency is attempting to 
ut an abatement program that 
iders reasonable and equitable, 

and delay will result from 
Furthermore, the 
gency might consider federal action 
ynable and could not sincerely 


sat 


ite such a suit 


nterierence 


[tis difficult to visualize any federal 
wchinery that could be set up 
confusion, unwarranted expense, 

ind harm to the program. 


i State or interstate program is a 


Says Engineers Not in 
Position to Bargain 


SIR The letter by Sidney 
on engineering salaries, in the 
sue of Crvi. ENGINEERING, was 
His statement, ‘‘I felt 
[ do now, that if engineers indi 
would exercise self-restraint and 
irom accepting salaries not com 
rate with their professional educa- 


| ability, it would shortly end 


nteresting 


good, reasonable, and equitable one, then 
any federal activity in the matter would 
be of no value and would merely involve 
duplication of effort and expense. 

4. There is substantial foundation for 
opposing federal control on the grounds 
that states actively engaged in abatement 
work are penalized, through taxation, to 
support programs in states negligent in 
this respect. 

It is a debatable question as to how 
great a value could actually be placed 
upon assistance the federal government 
might give to state agencies in the forma- 
tion of programs and in the correlation 
of research information. Much informa 
tion on pollution abatement is now avail 
able through trade and technical publica 
tions, associations, societies, private or 
ganizations, and other public and private 
agencies, and this information can be ob 
tained at little expense. It is available 
to anyone who is sufficiently interested in 
obtaining and applying it, and new 
information is being almost 
constantly without the assistance of any 


released 


federal agency. It is safe to conclude 
that there are not numerous instances of 
pollution-abatement programs suffering 
from lack of information 
I heartily concur with the attitude that 
the ASCE Board of Direction has taken 
toward federal control over many activi 
ties which are wholly unsuited to federal 
action and which are ill-conceived and 
intrusive 
WiILitiaM S. Wise, M. ASCE 
Chief Engineer, Connecticut 
State Water Commission 


Hartfi rd, Conn 


situations—and there are many of them 
where engineers are paid less than men 
they directly or indirectly supervise,” 
touches on a serious flaw in the average 
person's logic 

Mr. Weniger must have been quite 
fortunate in never having had to look 
fora job. If he had had that experience, 
he would realize that he is putting the 
cart before the horse. It was not so long 
ago that engineers were competing for 
jobs in an employer's market, and were 
offered salaries “not commensurate with 
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their professional education and ability.’ 
The employer who inserts an ad, such as 
that quoted by Mr. Weniger, is the per- 
son who needs advice on the professional 
standards we are trying to establish. 
The young engineer particularly, who has 
little experience and few acquaintances in 
the profession, must accept whatever 
salary he can get. He is not in a position 
to bargain. 

In all fairness, I must say that, in gen 
eral, those businesses engaged purely in 
the practice of engineering are more open 
handed with salaries than those in which 
the engineering department is but a neces 
sary evil. 

The matter of receiving wages lower 
than those paid to labor may indicate 
not that labor is overpaid, but that the 
engineering profession has put too small 
an evaluation on its services as compared 
to those rendered by the construction 
industry. 

W. T. Hooper, Jr., Jun. ASCE 
Asst. Prof., Civil Engineering 
Northwestern University 


Evanston, Ill. 


. 


Calls Proposed Increase 


in ASCE Dues a Must 


DEAR Str: By all means let us increase 
the dues! Like the next member, who 1s 
having a hard time making ends meet 
these days, I do not want more expenses 
unless they are a “must.” In my 
opinion this increase in dues is a must! 

President Hastings’ folder, entitled 
“Purely Technical or Both Professional 
rhat’s the Question,”’ 
It is not 
a question of ‘do we want higher dues?” 


and Technical 
very admirably states the case. 


but “do we want to maintain and ad 
vance the Society in its present high 
plane?” 

I say let's not go back to the horse and 
buggy days, but go forward toward full 
maturity. Let’s stature, 
rather than decline to the childhood we 
once lived. 

I appeal to the corporate members to 
vote! Thisis more than a privilege; 1t 1s 
an obligation. Corporate members are 
too lazy to mark a ballot and return it to 
the Secretary. There is no need to go 
into statistics to prove the case. We all 
have noted the small percentage of cor 
porate members who take the trouble to 


advance in 


vote. Give up five minutes of sleeping 
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time (that ts less than a dollar's worth 
and voice your decision on each ballot you 
receive 

In seeking to become a corporate mem 
ber, what is the Junior's incentive? 
At the present time, his incentives are 
prestige, the right to vote and take office, 
I have 
been told that the average age of transfer 
from Junior to corporate membership is 
about 30 This means that either 
prestige, of the right to vote and take 
office has been the main incentive 


and reaching the age limit of 35. 


In my own case, I became an Associate 
Member for the right to vote. Prestige 
meant less to me, and the right to take 
office did not even enter my mind. My 
chief incentive was this right to vote 
I was receiving ASCE publications, at 
tending the meetings, enjoying association 
with successful engineers—all for $10 a 
year If, in addition, I had had the right 
to vote, | would not have paid an addi 
tional $10 a year for prestige and the 
right to take office. No, my sole incen 
tive would then have been reaching the 
age limit of 35, and I would have waited 
until that time before making application 
for transfer. Furthermore, I am willing 
to bet that most Juniors, if given the right 
to vote, wiil wait until the age-limit in- 
centive before becoming corporate mem 
bers 

Rather than give the Junior the right to 
vote and hence lose this incentive, I 
would prefer to see a merger of Members 
and Associate Members into one group, 
“Corporate Members,’ or just “Mem 
bers," and retain the “Jumiors” as 1s. 
Then the admission requirements of 
‘‘Members”’ could be revised to that of our 
present ‘Associate Members” or even 
stiffer. In my opinion, the Junior would 
then have a real incentive to seek full 
membership and the Associate Member 
would no longer be required to explain 
constantly what is meant by “Associate.” 

Here are my parting shots! 


l Let's increase the dues! 

2. Let's wake up and vote! 

3. Let's not give the Junior the vote, 
but go deeper into the problem and come 
out with reorganization! 


EARL C. Meserve, Assoc.” M. ASCE 


Little Rock, Ark 
{Eprror’s Nott rhe Board of Direction 
has the reorganization of membership 
grades under current studv, as indicated 
by the statement and questionnaire on 
the subject in the July issue. Since 
Juniors now constitute about one-third 
of the entire ASCE membership, the 
Board of Direction believes that Juniors 
are entitled to vote later on any questions 
of change in grades or qualifications, in 
cluding the right of full corporate mem 
bership and that of holding office. The 
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proposed amendment to enfranchise Jun 
iors, if approved by the present corporate 
members, will then give Juniors a voice 
in deciding if the membership-pattern 
should be reorganized and, if so, how. | 


Says ASCE Should Broaden 
Professional Objectives 


DEAR SIR rhe small brochure, 
‘That's the Question,”’ enclosed with a 
communication from ASCE Executive 
Secretary William N. Carey concerning 
nominations for Vice-President and Direc- 
tors has been carefully read. 

It is my belief that the Society should 
broaden its objective toward attainment 
of the professional improvement of its 
members beyond what it is doing at the 
present time. 

I have been a member of the Society 
for years, and I feel that while the tech- 
nical side of our profession is splendidly 
covered, the professional and _ public 
aspects of engineering have been signally 
neglected 

CARTER JENKINS, M. ASCE 
Springfield, Ill 


Cites Dangers in 


“Waving the Rod” 


Dear Str: I was interested j» the 


article on “‘waving the rod” by H ¢ 


Rappleye in the April issue. Waving the 


rod always has been, and still ad 
vocated by textbooks, college professors 
and surveyors. Where an error occurs 
it is attributed to “just one of thos 


things” or to the personal equation and 


then forgotten. 


About twenty years ago I investigated 


some level results and discovered for m 
self that the trouble was due to th 
waving of the rod. My conclusions wer 
published in Engineering News-Recor 
at the time. They were similar to M; 
Rappleye’s article without the details 
It is quite possible that others made th: 
same discOvery prior to publication o 
my article on the subject. I think thar 
articles about new discoveries (that ma 
not be new) should mention previous 
literature on the subject. Mr. Rappleve's 
article explains the error of waving the 
rod very clearly, and certainly shoul 
help rod readers to avoid such errors 
GEORGE GOopwWIN 
Construction Engine 


Elizabeth, N.J. 


——— @— ——E 


Use of Girder-Type Bridge Sections Affirmed 


lo THe Eprror: In order to keep 
the record straight, I feel it necessary to 
reply to the discussion by F. B. Farqu 
harson in the February 1947 issue of 
CiviL ENGINEERING. 

[he issue is very simple. I stated 
(Civi. ENGINEERING, October 1946) 
that there are no new or mysterious 
aerodynamic virtues contributed by the 
use of trusses instead of girders in sus- 
pension bridge cross sections and that, in 
general, any truss cross section is aerody 
namically equivalent to a girder section 
of determinable shallower depth. Pro 
fessor Farquharson challenges that state 
ment, but in his challenge he adds to my 
comparison the qualifying phrase “in 
the range of practical d/6 ratios.”’ His 
addition of that qualifying phrase changes 
the issue 

In the case of girder sections, whether 
of H-type, deck type, or other form, a 
convenient scientific classification is 
available in the section-ratio d/b. A 
flat plate is a girder section of zero d/b. 
The George Washington Bridge section 
is a girder section of very low d/b. The 
section-ratio d/b identifies the section 
and determines the aerodynamic char- 
acteristics. 

In the case of truss sections, such sim- 
ple, direct method of identification is 
lacking. Instead, I use the equivalent 


section-ratio of a corresponding girder 
section. The equivalent  section-rati 
depends upon the percentage of soli 
area in the elevation of the truss. For 
very light or open trusses, the equivalent 
girder section is very shallow, approact 
ing the limiting case of a flat plate. A: 
improvement in characteristics is m 
due to the truss members acting as 
“‘spoilers’’ (of hypothetical vortex action 
but is merely due to the removal o! 
shielding by reducing the solid vertica 
area. Any advantages of a truss sectior 
are the same as the advantages ol 
shallow girder section, whether or ' 
such shallow girder section is considere 
of “practical form.’’ The fundamenta 
unifying principle is basic. 

Accordingly truss sections are not 
separate genus, obeying different laws 
The same theory, the same formulas, am 
the same basic model tests apply. Bot! 
truss and girder sections have a commo! 
limiting case—the flat plate. 

It is, of course, easier to secure act 
dynamic stability by using light trusses 
than by using solid girders of the usua 
forms and proportions. No elaboral 
model tests are required to make the 
discovery. But the mere adoption 
trusses is not an adequate solution. | 
does not assure safety. And the blanket 

(Continued on page 80) 
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EDITORIAL: 


The Presidents Message 


Following his formal Annual Address (see page 16), President EF. M. Hastings 
made some informal remarks at the Summer Convention in Duluth, July 16. 
In part, they are as follows.) 


IN MY FORMAL ADDRESS I touched but lightly on the need for our 
membership to provide the financial backing, as well as the leader- 
ship within our Society, so that its professional activities will be effec- 
tive. As you might expect, my informal remarks will be about the 
two proposed Constitutional Amendments, since those amendments 
are so Closely associated with the subject of financial backing. 

I feel even more strongly now than I did upon assuming the ASCE 
presidency last January, that the very life and growth of our Society 
hinge upon the decisions which the corporate members will make this 
fall on the questions of enfranchising Juniors and increasing dues. 

I desire to express my gratitude to the members of the Board of 
Direction, who have given so generously of their time to attend Local 
Section meetings throughout the country to explain the need for 
adoption of the amendments. Together with CIVIL ENGINEERING 
and the headquarters staff, they have done a magnificent job of in- 
forming the members of the importance of these issues, as well as in 
providing the membership with details of the Society's financial prob- 
lems. The decision on these issues, by ballot of the corporate mem- 
bership, will determine whether the Society shall recede to the purely 
technical organization it was during its first 70-odd years, or proceed 
along the path of professionalism it began to follow but recently. 

And I am just as optimistic today as I was in January when | said, at 
the Annual Meeting: “I am confident that today’s members of our 
profession will be no less farsighted than earlier generations of Society 
members, who not only provided us with an ever-growing and ever- 
more-useful Society, but also created the modest reserves upon which 
we now are drawing pending the operation of our democratic process 
of constitutional amendment to provide dues with which we can pay 
our own way. I am confident that our professional pride today will be 
no less than that of the men we succeed in the profession they created 
and enhanced, and that we too shall do our duty by future generations 
of civil engineers.” 

The need today for leadership by engineers is great. Do-gooders, 
wishful thinkers, and overly-nationalistic politicians for much too long 
have crowded the proponents of common sense almost off the national 
and international stage. Confusion has been added to confusion. It 
is high time this nation and the world had the advantages which can 
be found in the non-political, unbiased, factual and analytical thinking 
of which the engineer is capable. Perhaps the best place for engineers 
to exercise leadership is through their own professional Society. 

[ urge upon our corporate membership the advisability of retaining 
the leadership for which the ASCE has become so favorably known in 
the engineering profession. I urge them to meditate carefully on their 
bligations to the younger men of the civil engineering profession, 
some 7,000 of them constituting approximately one-third of our mem- 
bership. I urge our corporate members to be aware of the inter- 
relationship between the amendment for giving the vote to the rapidly- 
jrowing Junior membership and the amendment providing for an 
ncrease in dues, to provide funds to carry on the professional and 

momic activities of their Society, in which, of course, these younger 
men have a major interest. 

{In short, I urge the corporate membership to use their ballots when 
‘hey get them and to vote “‘yes’’ on BOTH Constitutional Amendments, 

t we may continue to be a growing, virile and active professional, 

well as a technical, Society of Civil Engineers. 
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Survey of Engineers Is 


Approved by ASCE Board 


SO THAT PLANS can be made for a more 
efficient use of scientific manpower in time 
of national emergency, the American So- 
ciety of Civil Engineers will make a sur 
vey of its 22,000 members, in cooperation 
with the War and other federal depart 
ments, to compile data disclosing how 
engineers can be most useful to the nation 
in such an emergency. 

A questionnaire, as approved by the 
Board of Direction at the concluding 
session of its two-day meeting preceding 
the Annual Convention of the Society in 
Duluth will seek data on education, 
civilian experience in military depart 
ments or war agencies during World War 
Il, employment status, occupational 
status, utilization of engineering experi- 
ence in civilian wartime employment, as 
well as in military service, and other tac 
tors designed to assist in cataloging engi- 
neers for potential national emergency 
service. 

At the same meeting, the Board in 
structed Executive Secretary William N. 
Carey to “take all proper action available 
to the Society to secure the passage of 
legislation providing for universal military 
training, which is in substantial accord 
with the recommendation of President 
Truman's Special Committee on Uni 
versal Training.”’ Action by the Board 
was at the request of the War Depart 
ment and followed several months of dis 


cussion 


Study of Joint Strength 
Sponsored by Foundation 


STUDY OF THE strength and behavior 
of riveted and bolted joints is one of the 
latest projects to be sponsored by the 
Engineering Foundation The research 
is being carried on at the University of 
Illinois and at Northwestern University 
under the direction of a research council 
whose members represent the various in- 
terests concerned. 

Investigation will be made into the 
static and fatigue strength of joints in 
tension members with various rivet pat 
terns; the static and fatigue strength of 
structural joints fabricated with hot 
driven rivets, cold-driven rivets, carbon 
steel bolts and alloy-steel bolts, and the 
relation between the properties of metals 
and the behavior of structural members. 
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CONSTITUTIONAL AMENDMENTS enfran 
chising Juniors and increasing 


yn this fall 
business meeting of 


society 
dues will be as a result 
of action taken at the 
the American 
Summer Convention in 
July 16 
to ballot as 


Members in attendance at the 


Society of Civil Engineers 
Duluth, Minn 
Both amendments will be sent 
i result of the action by the 
Corporat 
Convention business session 

Dues of all ¢ Members und 
Affiliate 


if the dues amendment is adopted when it 


orporat 


will be increased $5.00 per year 


goes to ballot From the floor of the 
Convention an amendment to the pro 
posed constitutional amendment regard 
ing dues of Juniors was offered and 


adopted Chis change was in accordance 
with conclusions reached by the 
Direction at the Spring Meeting in 
\riz., of which the Corporate 
informed in a statement 


Joard of 


Phoemx 

Members 
act omp invil 
effect that the two proposed amendments 
sidered at the Summer Con 
The change 


were 
g the notice sent them to the 


would be con 


vention business meeting 
provides that dues for Juniors up to the 
? be set at $12.50 per year 

Duluth Convention change 
increase for the approximately 
New York City 
rates reduced 
Juniors everywhere will 
be placed on a common dues level 
the Metropolitan Section now 


age ol 
rhis 


result in no 


will 
600 Tuniors in the area 
in fact their dues will be 
$2.50 so that ill 

Juniors in 


pay $5.00 per year more than Juniors in 


the other areas, just as the other grades 
the Metropolitan area pay 


than 


of members in 
members else 


-).00 a year more 
where New York members, except the 
Juniors, will continue to pay $5.00 a year 


more dues than Corporate Members and 
Affiliates living outside the New York 
Metropolitan area if the Soctet ballots 
favorabl ym the due mendment pro 
posal 
Appreciation Due Local Committee 

Words of appreciation are due the local 
meeting omimittee, headed by Gordon 
H. Butler, for an excellent convention 
By the close vf the meeting visitors had 


acquired i close with 
Duluth and its 
ibove all 
engineers and their wives 
attracted about 350 


acquaintance 
outstanding points of 
with its civil 
rhe meeting 


from all 


interest—and 


members 
over the United States 

The program combined technical ses 
sions with excursions and entertainment 
Activities were formally opened on Wed 


nesday morning, July 16, by President 
A. C. Josephs of the host Section. Wel 
come to the city was extended by Mayor 


George W Johnson, who capably ex 
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Ballot on Dues Increase, Vote for Juniors Authorized 
at ASCE Summer Convention 


pressed his understanding and apprecia 
tion of the activities of civil engineers and 
their society Following his response to 
the Mayor, President E. M. Hastings 
delivered his Annual Address (see page 
emerge 


16), calling upon engineers to 


from “‘the narrow confines of a purely 


TALK ON DULUTH AND ITS HISTORY by 


Margaret Culkin Banning, well-known 
author and speaker, featured ASCE dinner 
meeting, held at Hotel Duluth on July 16. 
Native of Duluth, Mrs. Banning has distinc- 
tion of being one of few women to address 
an ASCE meeting. 


technical life and a purely technical 
thinking,’’ and to assume leadership in 
national and international affairs by pro- 
providing ‘‘the nonpolitical, unbiased, fac 
tual and analytical thinking of which 
the engineer 1S capable.”’ 

[wo other addresses were presented at 


the Wednesday morning general session, 


both dealing with the resources of the 
state of Minnesota. ‘“‘A long future’’ for 
the mining industry in Minnesota was 
predicted by Elting H. Comstock, for- 


merly dean of the school of mines at the 
University of Minnesota. Mr. Comstock 
countered apprehension of war deflation 
of the famed Mesabi deposit of iron ore 
with facts and reserves 
and a prediction that concentration meth 


ods will be developed to permit utiliza- 


figures on ore 


tion of deposits of low-grade ores. 
Depletion of timber reserves was dis 
cussed later in the program by Galen W. 
Pike, Forest Supervisor of the Superior 
National “Recent surveys,” he 
“show nation we are 


Forest. 
cited, that as a 
seriously overcutting our saw timber bud- 
get, and that more than half of our com- 
mercial forest lands are being cut without 
forest management.”’ 


any pretense of 
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Formerly a large exporter of timber 
Minnesota now imports two-thirds of her 
lumber requirements, he pointed out 

Intensive management of forest lands 
was advocated, although Mr. Pike warned 
that even if this were possible, “it would 
be 30 to 50 years before such abuse 
lands could contribute much toward bg. 
ancing the timber budget.”’ 


Membership Luncheons 


Special luncheons for the men attend 
ing the convention were provided 
throughout the three days. The firs 
two were held in the Hotel Duluth ball 
room and the third in Hibbing on the 
route of the excursion to the Hull-Rus 
mine. On Wednesday, when ASCE 
members were joined by members of the 
Duluth Engineers Club, the Association 
of Professional Engineers, and the North 
ern Minnesota Engineers Society, the 
speaker was S. L. Stolte, past-president 
of the Minnesota Federation of Engineer 


ing Societies. His topic was “Profession 


alism in Engineering.” ‘ 
Utilization of peat in the production A 

gas and power was called a matter 

‘first importance to the national securit a) 


by the speaker at the Thursday luncheor 
Robert L. Fitzgerald, vice-president and 
general manager of the Duluth Steam 
Corp. An account of Mr. Fitzgerald’ 
address appears on page 24. 


Seven Divisions Meet 


Throughout this Summer Convention 
continuous attention was given to tech 
nical engineering problems. Seven of the 
Technical Divisions of ASCE scheduled 
These produced a wealth of 





sessions. 


LOCAL SEC 


fe rmation and separate accounts of ea CW. Yode 
Division's activities are given on pages Member: & 
17-24. : Green, Los 

As part of the Society’s public rela Fi and N. H. G 
tions program, officers and Directors W. J. Schul 


ASCE were invited to address 
civic and luncheon clubs during the wee 


In addition, a larger 


Dulut i Section: A. 


of the convention 
audience was reached by the radio | 
grams featuring ASCE members and ther 


activities, as well as disseminating inior 


engineers in society. 





Open-Pit Mines Visited 


Buses set forth Friday morning laden 
with sight-seers to visit the worlds 
largest open-pit iron-ore mine at Hibbing 
Minn. This Hull-Rust mine has pre 
duced a total of 361,000,000 tons of of 
since it was opened in 1896 and is stil 





mation as to the role played by « : 
- 








going strong. 
. hot r 4 t 
Previous opportunities were ofiered © 
bring engineers and their wives togethet 











AL SECTION CONFERENCE—Hotel Duluth, July 14 and 15 


pee 





A. C. JOSEPHS, 
PRESIDENT of Du- 
luth Section (leit), 
welcomes ASCE 
President E. M. Hast- 
ings at opening ses- 
sion of ASCE Summer 
Convention, as Exec- 
utive Secretary Wil- 
liam N. Carey looks 
on. 


MEMBERS AND 
GUESTS (upper 
right)register atHotel 
Duluth for Annual 
Convention, July16 to 
18. Total registration 
for three-day meeting 


is about 350. 


is attended by (seated, left to right) 


MEMBERS OF LADIES COMMIT- 
TEE (left) Duluth Convention (seated, 


left to right) are: Mrs. S. B. Shepard, 
Mrs. B. L. Larsen, Mrs. H. E. Farnam, 


general chairman, Mrs. Ralph Pal- 


mer, and Mrs. George W. Deibler. 
Standing, left to right: Miss Regina 
Tarr, Mrs. Roland Buck, Mrs. Leland 
Clapper, Mrs. A. C. Giesecke, Mrs 
A. C. Josephs, Mrs. Gordon Butler, 
Mrs. E. E. Adams, and Mrs. Arthur 


Tews. 


GENERAL PROGRAM 
COMMITTEE for Annual 
Convention (above) con- 
sists of (left to right, 
seated) E. E. Adams, 
Gordon Butler, general 
chairman, George W 
Diebler, T. F. McGilvray, 
and A. C. Giesecke. 
Standing, left to right are: 
John Fredin, John Pickles, 
Ralph Palmer, S. W. Tarr, 
and H. E. Farnam. 


J. W. Frazier, Topeka, Kansas Section; 


W. Yoder, Milwaukee, Wisconsin Section; H. S. Miller, St. Louis, St. Louis Section; Col. Harland Woods, Buffalo, N.Y., Board Contact 
Rogert Angas, Jacksonville, Fla., chairman, Committee on Local Sections; A. C. Josephs, president, Duluth Section; Sterling 


Los Angeles, Los Angeles Section; S. J. Callahan, Kansas City, Kansas City Section; 
1. H. Gundrum, Springfield, Ill., Central Illinois Section. 
Schulten, Jefferson City, Mo., Mid-Missouri Section; 


Standing, left to right 
S. W. Tarr, Duluth, Duluth Section; 


A. L. R. Sanders, Chicago, Illinois Section; and G. M. Wood, Rock Island, Ill., Tri-City Section 
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L. O. Stewart, Ames, Iowa, Iowa Section 
Don P. Reynolds, New York, Assistant to Secretary; 
L. S. Finch, Indianapolis, Ind., Indiana 





























at the carefully planned dinners on 
Wednesday and Thursday evenings. On 
the first evening, an informative and en 
tertaining address was given by Margaret 
Culkin followed by motion 
pictures and dancing. Thursday's gath 
ering was entertained by the Duluth 


sanming, 


Symphony Orchestra 


Local Committee Commended 


Special note should be made of the fact 
that the Local Section which sponsored 
this Summer Convention, and did such a 
grand job on arrangements, is the So 
cietv's smallest Section—numbering only 
19 members. It was apparent that this 
group made up in spirit and energy for 


its lack of numbers 


ASCE Men Join Chamber 
in City Planning Study 


SeveraL ASCE Mempers will play 
prominent roles in a Businessmen’s Con 
ference on Urban Problems, which the 
Chamber of Commerce of the United 
States has called for Washington, D.C.., 
September 11 and 12 

Subjects long under study by civil en 
gineers, notably those in the ASCE City 
Planning Division, will be discussed, with 
businessmen exchanging ideas with the 
engineers and city, state, and federal 
officials in attendance 

City planners, who long have held that 
cooperation ol the business interests of 
cities is essential, particularly in connec 


tion with traffic routing and parking 
regulations, are especially interested in 
the Chamber's meeting notice which 


reads, in part 

‘While it is recognized that municipal 
officials have the final decision in these 
matters, the fact remains that the bust 
ness element of each community can per 
form a valuable service by participating 
in the consideration of various proposals, 
by helping to mobilize public opinion be 
hind accepted solutions, and by helping 
to translate plans into definite accom 
plishments 

Subjects to be covered include city 
planning in relation to community de 
velopment, traffic congestion, off-street 
parking, and rebuilding blighted areas. 

Among the ASCE members invited are 
Thomas H. MacDonald, Hon. M. ASCE, 
commissioner, Public Roads Administra 


tion, Washington, D.C George M 
Shepard, M. ASCE, city engineer, St 
Paul, Minn.; Frank T. Sheets, M. ASCE, 


president, Portland Cement Association, 
Chicago: G. Donald Kennedy, M. ASCE, 
vice-president, Automotive Safety Foun 
dation, Washington, D.C:;: P. Y. K. 
Howat, M. ASCE, chairman, District of 
Columbia Parking Authority, Washing 


60 


ton, D.C.; and Harold F. Hammond, 
Assoc. M. ASCE, assistant manager, 
Transportation and Communication De- 
partment, Chamber of Commerce of the 
United States, Washington, D.C. 


> 


Members Named for EJC 


Consultative Committee 


PRESIDENTS AND past-presidents of the 
five national engineering societies that are 
constituents of Engineers Joint Council 
comprise the Consultative Committee 
named by EJC to advise with the U.S. 
Department of State (see Crvm ENGI- 
NEERING, July 1947, page 51). 

Those. who will serve on the committee, 
formulated in response to a request from 
William Benton, Assistant Secretary of 
State, are E. M. Hastings, President, 
ASCE; Clyde E. Williams, president, 
AIMME; Dr. William E. Wickenden, 
past-president, AIEE; D. Robert Yar- 
nall, past-president, ASME; and James 
G. Vail, past-president, AIChE. 


Volume Ill of ASCE 


Transactions Issued 


DIFFICULTIES IN CONNECTION with pur- 
chase of paper having been overcome, the 
1946 volume of TRANSACTIONS, No. 111, 
has been issued, marking another mile- 
stone in the permanent recording of tech 
nical advancement in the field of civil 
engineering. Volumes in paper and cloth 
binding have been sent out, while the 
half-morocco bindings are in the final 
stages of manufacture and will be dis- 
tributed late this summer. Promises for 
the future indicate that lack of paper will 
not delay the succeeding Vol. 112, now 
in the course of preparation. 

Volume 111 contains a total of 1,664 
some 1,340 pages of 
discussions, 60 


pages, including 
technical papers and 
pages of reports and 200 pages of mem- 
oirs. Complete indexes make up the 
balance of the total number of pages. 

Almost 60 percent of the technical ma- 
terial is in the form of discussion. Stated 
another way, there are approximately 
one and one-half pages of constructive 
comment for every page of original paper, 
providing an intimate scrutiny for the 
principles and practices of engineering 
which have been advanced. These veri- 
fications and corrections constitute a 
valuable and unique attribute of the 
ASCE TRANSACTIONS. 

Some 200 members contributed to the 
memoirs of deceased members. Not to 
be forgotten, although in the background, 
were another 200 members who gave im- 
partial confidential advice on the technical 
merits of the papers, both those published 
and those declined. 





Engineering Hall Renamed 
for Dean Anson Marston 


ENGINEERING HALL, HEADQUART ERs of 
the division of engineering at Iow Stat. 
College, has been renamed Marston Hajj 
in honor of Dean Emeritus Anson Mar 
ton, Past-President and Honorary Mem 
ber, ASCE, who headed the division for 
28 years. Dean Marston came to low, 
State in 1892 as professor of civil engineer 
ing and became the first dean and firs 
director of the Engineering Experiment 
Station in 1904. 

As chairman of the Iowa Highwa 
Commission, he was largely responsible 
for the development of the present Low, 
highway system. He retired from ad 
ministrative duties in 1932 at the age of 
68 to teach and continue research 


Boris Bakhmeteff, Hon. M., 


Receives French Award 


FOR HIS OUTSTANDING contributions i: 
the field of hydraulics, Boris A. Bakhmet 
eff, Hon. M. ASCE, professor of hydray 
lics at Columbia University, was recent! 
honored by the Ministry of Education 
France with the Medal d’Officier d’ Acad 
mie et de I'Instruction Publique, one 
the highest scientific awards of Franc 
Presentation of the medal was made b 
the Consul General of France at a special 
ceremony held in the office of the Cultura! 
Counselor to the French Embassy, in New 
York City, on June 12. 

Dr. Bakhmeteff has been active in the 
Hydraulics Division of the ASCE and, at 
present, is chairman of its Committee or 
Hydraulic Research. He recently served 
as chairman of the EJC Panel for promot 
ing the interests of engineers in a National 
Science Foundation and, in_ recent 
months, was in the Canal Zone as a mem 
ber of a board of review sent by the gov 
ernment to study possible Canal altera 
tions. 





Society Appointments 





CHARLES GILMAN and MEevYER Hirsch 
THAL, Members ASCE, have been | 
pointed to represent the ASCE on th 
American Society for Testing Materials 
Committee Al on ASTM Standards for 
Portland Cement, which is being re 
activated after a period of wartime 
inactivity. 

W. W. Horner, Past-President ASC! 
has been appointed chairman of the Fact 
Finding Committee on U.S. Bureau 
Reclamation. Other ASCE members 0! 
the committee are J. C. Stevens, Pas! 
President ASCE, and Raymonp A. Hi 
M. ASCE. 
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RS of rp ERWIN DovuGHERTY, New 
Stat City, vice-president of improve- 
Ha ind development for the New York 
Mars | System, was nominated as the 
Mer resident of the ASCE by the Board 

tion at its summer meeting in 
lowa \ full member of the Society 
neer 112. Mr. Dougherty served as Di 


first , rom 1928 to 1930 and as Vice 
riment nt in 1944 and 1945 

e New Yorker, he attended the 
vhwa ' f the City of New York three 


nsil ind Columbia University four 

low eraduating with the C.E. degree in 
m ad While at Columbia, he was made 
ige er of the honorary engineering so- 


lau Beta Pi. In 1945 he received 

gleston Medal of the Columbia Uni- 

Engineering Alumni Association 

M stinguished engineering achieve- 
" He taught at Columbia in 1901 


principal contact officers with the Army, 
Navy, Defense Plant Corp., and other 
government agencies in locating plants 
and industries. He also served as prin 
cipal contact officer with the Transporta 
tion Corps of the Army in the organiza 





Richard E. Dougherty Is. Nominated for President 


Mr. Dougherty's connection with the 
Society goes back to 1903, when he was 
elected a Junior. During the time he was 
on the Society's Board of Direction, he 
was a member and chairman of the Com 
mittee on Division Activities. He has 
also been on the Executive Committee 
the Committee on Honorary Membership 
and the Committee on Registration of 
Engineers. At present he is representing 
the Society on the administrative bodies 
of United Engineering Trustees, Inc., and 
Engineering Foundation. 

Railway engineering groups have also 
claimed much of Mr. Dougherty’s atten 
tion. Since 1935 he has been chairman of 
the Grade Crossing Committee of the 
Association of American Railroads, acting 
for all the railroads in cooperation with the 
Public Roads Administration. He ts also 
a member of the Committee for the Study 
of Transpe tation, appointed by the Asso 
ciation of American Railroads to consider 


Other affiliations include membership 
Engineers As 
sociation, which he has served as director 
At present he is chairman of the engi 
neering committee of the Chicago South 
rerminal Committee, ap 
investigations and 


studies for the proposed Chicago union 


Following the usual election procedure 
specified by the ASCE Constitution, he 
will take office at the Society's Annual 
Meeting in New York in January 1948 
A more extensive biography of his career 
will appear in a later issue of CrviL ENG! 








Recent Activities 


BUFFALO 


rour of dredging, trans 
porting, and dumping operations of the 
U.S. Dredge Taylor in Buffalo Harbor and 
Lake Erie constituted a recent joint meet 
ing with the buffalo post of the Society of 
As 1n past 
years, the opportunity to observe the 
regular operations of the Corps of Engi 
neers proved so popular that it was neces 
sary to divide the party into two groups 


ward and from 1916 to 1920 was spe- 
turer at Cooper Union 
ns Mr Dougherty has been associated postwar problems 
khmet vith the New York Central System since 
vdra ind has been vice-president in in the American Railway 
Pcent f improvements and development 
hor ‘ 30. He its also vice-president of 
Aca the railroad and real estate sub R. E. Dougherty, Nominee for 
one ry companies of the organization, and President, 1948 Side Railway 
ranc rector of 29 subsidiary companies. In pointed to direct 
ide e was elected president of the Lake tion of four railway battalions of the 
Speci I Dock and Terminal Railroad Co.,a Military Railway Service, which later terminal project. 
ul iny formed by the New York _ served in Africa, Italy, the European 
n Ne tral and the Baltimore and Ohio for Theater, and India. From 1942 to 1945 
nstruction and operation of a new he was chairman of the New York Cen 
in | ind ore terminal on Lake Erie at tral’s Research Council for consideration 
nd of postwar problems, and at present is 
tee World War II, Mr. Dougherty chairman of its Executive Research Com 
ser" ne of the New York Central's mittee NEERING 
om 
180 
rece 
met Sacramento— Regularluncheon meet 
eg ings at the Elks Club every Tuesday at 
iltet FWS 12 noon 
South Carolina— Annual summer con 
—— vention at the Poinsett Hotel, Green A COMPLETI 
ville, S.C., August 8 and 9. This will 
s be a joint meeting with the South 
—— Carolina Society of Engineers 
RSC — a oy preg = h American Military Rucineers 
Coming Events “ t ” Adolphus Hotel, Dallas, Septem 
ber I, at 12: lo p.m 
er! Alabama—All-day summer meeting 
ds tor Mobile, Ala., August 22. Registra : 
gt tt t ¥9 a.m. Swimming, cocktails, Scheduled ASCE Meetings 


rtit rbecue, to which the ladies are 


it 5 p.m 
s\ ’ } “ ) 
Colorado Regular meeting at the 
Hotel, Denver, September 8, 
Loulsiana-—-Joint meeting with the 
f na Engineering Society at the 
‘ rles Hotel, New Orleans, August 
488 


489) CIVIL ENGINEERING »* 





August 


FALL MEETING 
Jacksonville, Fla., 


Board of Direction meets 


th tober 15 17 


October 13-14 


ANNUAL MEETING 


New York, N.Y., January 21-23 
Board of Direction meets 


January 19-20 


1947 


that made the trip on consecutive days 


CLEVELAND 


STUDENT CHAPTER MEMBERS from the 
Case Institute of Technology provided the 
program at a recent technical meeting of 
the Section. John de Hamel, president ot 
the Chapter, 
from the school’s wartime student body to 
He was followed 


described the transition 


its postwar personnel 


6) 




















by a panel of serfior-class members of the 
Chapter, who discussed an engineering 
inspection trip the class had made to New 










































York During the evening, it was an = 
nounced that the Section’s prize of Junior . : 
membership in the ASCE goes to Franklin ye 
Liles, of Ohio Northern University. A = 
similar award is being made to Laurence . 
Archer, of Ohio Northern, by the engi 
neering school there ‘ 
CENTRAL ILLINOIS cM 
sev ¢ 
GUEST OF HONOR and principal speaker e at 
at a recent joint meeting with the Uni TT eT 
versity of Illinois Student Chapter was ne 
Dr. Karl Terzaghi, professor of the prac a 
tice of civil engineering in the Harvard ed 1 
Graduate School Dr. Terzaghi, who I 
was recently in India and Egypt as con 
sultant on large dam projects, gave an 
illustrated talk on engineering aspects of WOR! 
his trip During the evening, Section \ Ue 
awards were presented to two outstand la _ 
ing members of the Student Chapter VISITING ENGINEERS FROM INDIA are guests of Georgia Section at recent outing a au 
Thomas L. Thomas, of the department Allatoona Dam site. Left to right: Robert Harris, president, Georgia Section; B. R. Manic. ing C¢ ' 
of civil engineering, and Paul C. Brandt, kam, Mysore State, India; Bert Bell and C. P. Lindner, South Atlantic Division, U.S. Engi. an 
of the department of architectural engi neer Department; K. S. Gangadhara, Mysore State, India; and D. J. DeJarnette, Sout ed a 
vin 7 Atlantic Division, U.S. Engineer Department. Towa Stat 
g l eet 
CENTRAL OHIO GEORGIA project, which is being constructed for was 
[HE FIRST OF a proposed series of flood control and hydroelectric power, ir eer 
A FAVORABLE PROFESSIONAL CNVHUR- sneer field trips took 75 members and cludes a 1,250-ft-long concrete gravit cers 
ment ts necessary if the technical tools of guests of the Section to the site of Alla- dam and a powerhouse with two generat 
the engineer are to be used to best ad- tina Dam on the Etowah River. ing units of 40,000-kva Capacity ¢ pen) 
vantage, ASCE Executive Secretary Following a picnic luncheon and brief Primary contract for construction of th 


I y tok | 1D Ss ft f . . . . . . - 
Wilham N. Care ld the members ata sia) meeting, conducted tours of the project ts held by National Constructors 





cent dint neetin Speaking o sa : , : , ' ; 
eee “ _ ve ns + eaking on the — ¢5, ,000,000 multi-purpose reservoir proj- _Inc., which began work in July 1946 and 
me anes — — coe ~=s a a ect were organized under the direction of expects to complete the job by the end SOls 
olon arey stress 1e present ASCE . an Y) 
oS Var renee alae SE, ato era > C. A. Jackson, project manager. The August 1949. sie 
trend toward professional activities, and : 
discussed the Society's current interest in J @)}! 
professional licensing laws, salaries of en ~ “3 
DISTRICT OF COLUMBIA Colonel Bird also described present plans 


gineers in public employment, U.S. State , : 
for the further development of the | 


Department legislation, and labor legis ' Ding, 
lation to improve the status of the en AN ATTENDANCE OF 376 members and tomac. The committee in charge ‘Art Pick 
ineer During the evening. Prof. Robert their guests made the June 28 meeting the arrangements was headed by Harold H QAR 
aii ix, ' ‘ itiik, a : 2 the > > j 
K. Morris presented Brown Scholarships largest in the history of the Section. The Marsh Di YA 

, - meeting, consisting of an inspection tour 

hi Oo (Ono I S s . Ss s s A 

to four Ohio State University student ‘the Weal | Ale age FLORIDA 

Paul M. Churton, Carl M. Edwards, Paul 0! the Washington and Alexandria water i BRIM 

; ‘ P ronts s he 1e S.S. Robert FE Ta rOU ‘'E PE 1D righer edu 

F. Graham. and Lester A. Herr for fronts, was held on the S 5 Robe rik Lee. A oun YEAR a I r rest - rc; 

“meritorions work The holarships, A delegation from the U.S Bureau ol cation is not enoug i for the stucde “ spe GLUES, 

which carry a stipend of $200 each. were Reclamation, headed by Commissioner  cializing in engineering, C. D. Willams — 4 
Michael Strauss, were guests of the Sec- head of the civil engineering departmen mS: 


established by a group of civil engineering ; 2 tar 
tion and discussed various phases of the at the University of Florida, told mem 
work of the Bureau. Alsocalled uponto bers of the Section at a recent meeting 


speak, during the course of the afternoon, Speaking on the subject of engineering 
were Capt. Miles Du Val, of the Navy education, Professor Williams advocated 


alumni of the university in honor of the 
late Christopher Newton Brown, for 
many vears connected with the college of 


engineering at Ohio State ; . , : es 
Civil ngineer Corps; E. Lawrence a longer period of training as th ; 
DAYTON Chandler, Eastern Representative of the solution to the problem of providing 
ASCE; and Harold Kemp, director of student with a better foundation tor 


[HE MANUFACTURE OF wrought iron sanitary engineering for the District of profession. A symposium on streat 


from the early days of the process to pres Columbia. The latter described the pollution in Florida comprised the pro 
will 


ent methods end procedures was discussed operation of the sewage treatment plant gram at a later meeting, held joint! 

by Robert E. Allen, engineer for the at Blue Plains, Md., which the group the Jacksonville post of the Society | YVER 
Univis Lens Co., of Dayton, at a recent viewed onthe return trip upthe Potomac. American Military Engineers anda y 
luncheon meeting. Mr. Allen showed Col. Byron Bird, of the Washington Dis- Engineering Professions Club of Jacks « 


a motion picture on the subject that has trict Engineer's office, equipped with a_ ville. Speakers were David Lee, Chest 
been prepared by the A. M. Byers Co., microphone and a set of loudspeakers, Garland, and John Miller, of the ! 
manufacturers of wrought acted as master of ceremonies and kept State Board of Health, and Robert Angas 


the group informed of points of interest. Jacksonville consultant. 


Pittsburgh 
iron and steel products 
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INTERMOUNTAIN 

.L PROBLEMS OF irrigation, drainage 
a iter supply were discussed at a 
regular dinner meeting. Speakers in- 
i George D. Clyde, dean of engi- 
» and mechanic arts at Utah State 
tural College, and Prof. C. H. 
Milligan, of Utah State. The Student 
hapter winner of Junicr membership 

Society was announced as Austin 
Bert Caseman, of Utah State. New 
sewerage developments in Utah were de- 
scribed at another recent meeting by Lynn 
Thatcher, state sanitary engineer. At 
the same session Professor Milligan 
headed a discussion of Society affairs, as 
outlined in the current CrviL ENGINEER- 


ING 


IOWA 


WorRK OF THE State Building Code 
Committee of Iowa, which led to legis- 
lative passage of a recent enabling act 
authorizing preparation of a State Build- 
ing Code, was explained by Frank Kerekes, 
chairman of the committee and newly ap- 
pointed assistant dean of engineering at 
Iowa State College, at the May meeting. 
The meeting held in Iowa City on the 
12th—was a joint session with the Iowa 
Engineering Society and the Iowa City 
Engineers Club. 


ILLINOIS 


FOUR AVIATION EXPERTS led a forum 
on the subject “Will Chicago Be the Air 
Hub of the World?” at the May meeting 
of the Section. Taking part in the dis- 
cussion, which ranged from pattern and 
terminal facilities to means of financing 
airports, were Ralph H. Burke, airport 
consultant for the City of Chicago; 
Robert Dewey, director of aeronautics 
for the State of Illinois; W. A. Patterson, 
president United Air Lines; and Lane 
Wilcox, superintendent of CAA's Airport 
Branch. Certificates of Junior member- 
ship in the Society were awarded to the 
following outstanding civil engineering 
seniors: Ernest J. Vlad, Illinois Institute 
of Technology; Robert C. Kendall, 
Purdue University; John August Schultz, 
Jr., Northwestern Technological Insti- 
tute; Charles G. Weibel, Rose Polytech- 
nic Institute; and James F. Halsey, Uni- 
versity of Illinois. 


LEHIGH VALLEY 


ENGINEERS SHOULD DIVERT more of 
their energy to human affairs, ASCE 
President E. M. Hastings told members 
of the Lehigh Valley Section at their 
recent silver jubilee meeting. In Mr. 
Hastings’ opinion, engineers should 
branch out into other fields in order to 
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OVER AN HOUR OF TOP FLIGHT ENTERTAINMENT 
$ 245 PER PERSON - INCLUDES EVERYTHING / 


POSTER ADVERTISING ANNUAL Field Day of Los Angeles Section, held on June 18, 
attracted attendance of 118 for an afternoon of softball, golf, and other sport and entertain- 
ment features. Dinner meeting in evening concluded program. 
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give the world the benefit of their training. 
“Pay attention to getting along with your 
fellowmen and don't leave government 
solely up to politicians,” he urged. 
Other speakers were Prof. W. S. Lohr, of 
Lafayette College, a charter member and 
past-president, who reviewed the Sec- 
tion’s 25-year history; James W. Pas- 
torius and V. W. Anckaitis, president and 
vice-president of the Section; and Jona- 
than Jones, chief engineer of the Bethle- 
hem Steel Co. Prof. M. O. Fuller, of 
Lehigh University, was presented with a 
gold wrist watch in appreciation of his 
lengthy service as secretary-treasurer of 
the Section during its entire period of 
existence. 
MID-MISSOURI 

GREAT STRIDES HAVE been made of 
recent years in the eradication of weeds by 
means of chemicals, according to H. D. 
Crain, of the Dow Chemical Co. Ad- 
dressing a joint luncheon meeting of the 
Section and the Jefferson City Engineers 
Club on June 27, Mr. Crain reviewed the 
history of attempts to find chemicals that 
would kill harmful weeds and insects 
without injury to beneficial plant and 
insect life. A movie showing the type of 
equipment needed for using chemical con- 
trols in agriculture and on railroads and 
highways concluded the program. 


MID-SOUTH 

INCREASED ACTIVITIES OF the Society 
during the past few years were outlined 
by ASCE Assistant Secretary James E. 
Jagger at a dinner meeting of the Section, 
held in Memphis on June 16. Discussing 
the proposed amendments to the con- 
stitution, Mr. Jagger pointed out that this 
expansion of Society interests and activi- 
ties has naturally increased expenditures, 
and stressed the necessity of raising dues 
A general discussion followed his talk. 
On the same trip South, Mr. Jagger 
also addressed a luncheon meeting at 
Little Rock, Ark., which was attended by 
30 members of the Mid-South Section 
living there. 


MONTANA 

More THAN 6,000 oil and gas wells have 
been drilled in Montana and more than 
160 million barrels of oil have been pro- 
duced since the discovery of oil in the 
state, Duane Cagle, speaker at the June 
meeting, stated. Mr. Cagle, who is chief 
chemist for the Home Oil and Refining 
Co., of Great Falls, Mont., discussed mod- 
ern refining processes. Installation of 
the Dubbs cracking process enables pres- 
ent-day refiners to produce the high oc- 
tane gasoline necessary to the operation 
of modern motors. Formerly, Mr. Cagle 
said, only two types of gasoline were ob- 
tainable from the crude oil by a straight 
distillation process, a low-grade gasoline 
and kerosene, the balance of the crude oil 
being thrown away as a useless residue. 
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SYRACUSE SECTION OFFICERS are photographed with ASCE Director Harland Woods 


at recent meeting at Syracuse Museum of Fine Arts. 
T. W. Hunt, retiring president; 
New president, Donald E. Stearns, was out of town. 


secretary-treasurer; 
vice-president 


SYRACUSE 


ASCE Drrector HARLAND C. Woops, 
of Buffalo, attended a recent meeting ol 
the Svracuse Section and led a general 


discussion of current Society activities 


Left to right: Richard G. Coulter 
Colonel Woods; and E. M. Graf, 


At the meeting, which was held in the 
Syracuse Museum of Fine Arts, Donald 
E. Stearns was elected president and 
Emil Graf and Earl F. O’Brien, vice 
presidents. Richard G. Coulter con 
tinues as secretary-treasurer. 





OREGON 


MEMBERS OF THE Oregon Section were 
lillamook 


picnic 


guests of the officers at the 
Naval Ant recent 
luncheon and inspection tour of the base 
Of special interest to the group were the 


Base tor a 


timber hangars, built for the purpose of 
storing lighter-than-air craft Talks bv 
the officers stationed at the base and 
former ASCE Director John W. Cunning 
ham comprised the technical program 
The latter described the design and con 
struction of the station, for which his firm 


was primarily responsible 


SACRAMENTO 


\MIAXIMUM REAL ESTATE values have 
been reached in California, according to 
Frank C. Baltour, right-of-way 
ent for the California Division of High 
recent luncheon 
meeting on the subject of ““Land Acquis 
tion Problems,’ Mr. Balfour expressed 


the opinion that in the next three-vear 


chief 


wavs Addressing a 


period a gradual decline in values will take 
place, with a leveling off about 50 percent 
ibove 1940 prices At another of the 
June luncheons members of the Section 
heard Noel Gravy 
the War Assets 


assistant attornev for 


Administration regional 


office in San Francisco, speak on the dis- 
posal of war surpluses and its effect on the 
average citizen 


PITTSBURGH 


ENGINEERING PROJECTS OF interest in 
Greenville, Pa., and its vicinity were the 
objective of an all-day inspection trip 
made by members of the Pittsburgh Sec 
tion in June. Projects viewed included 
the railroad shops, centralized traffic con 
trol system and other facilities of the 
Bessemer & Lake Erie Railroad Co., and 
Pymatuning Dam, a water storage and 
flood control project. General arrange 
ments for the trip were made by F. R 
Lavng, vice-president and chief engineer 
of the Bessemer & Lake Erie, and detailed 
plans were handled by Laurence Spalding, 


valuation engineer 


OKLAHOMA 


ASCE ASSISTANT SECRETARY James E 
Jagger attended the Section’s third meet- 
ing of the year—held in Oklahoma City 
on June |S—and spoke on current activi 
ties of the Society In particular, Mr. 
Jagger discussed the two proposed amend- 
ments to the constitution, emphasizing 
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the need for all members to vote on |ot} 
amendments 


SAN DIEGO 


PROGRESS MADE IN controlling worka 
bility of concrete was reviewed by Hugh 
Montgomery, district manager and field 
engineer for the Master Builders Co, at 
the June 26 meeting. The speaker also 
described the advantages of using “poss 
lith,”” manufactured by the Maste; 
Builders Co., which is claimed to give 
greater workability and __ increased 
strengths without requiring the detailed 
field and laboratory control required by 
some admixtures. A potluck supper at 
the home of Fred Pyle concluded the 
evening 


TENNESSEE VALLEY 


THE NEW HOLSTON Sub-Section closed 
its season with a picnic meeting. About 
50 were present to enjoy the beauty of 
Dennis Cove in the mountains near 
Elizabethton. While a_ short 
meeting was in session, the guests swam 
and worked up appetites for the fine catch 
of fish provided by Sidney N. Smith 
chairman of the picnic committee 


business 


Engineering and geology in Puerto Ric: 
and the Philippines were discussed by 
Robert A. Laurence in an informative 
talk at the Knoxville Sub-Section’s last 
meeting of the season. Mr. Laurence 
who is regional geologist for the U.S 
Geological Survey, illustrated his talk 
with maps and slides. 


TEXAS 


A TALK ON “Sedimentation Surveys 
the Drainage Basin Program”’ featured a 
recent luncheon meeting of the Fort 
Worth Branch. This was by 
Victor H. Jones, of the U.S. Soil Con 
servation Service. Other speakers were 
Lt. Comdr. R. W. Wheeler, Jr., of the 
Navy Civil Engineer Corps, who e 
plained the details of the veterans 
memorial to be erected in Fort Worth 
and J. K. Alewine and Dudley Lewis, wh 
reported on the spring meeting of the 
Texas Section 


given 


TRI-CITY 


VARIOUS PHASES OF the national airport 
program were discussed by a | l 
speakers from the Stanley Engineering 
Co., Muscatine, Iowa, at a dinner meet 
ing of the Tri-City Section held in Musca 
tine. H.S. Smith opened the discusstot 
with a general explanation of the program 
He was followed by Clarence Whalin, wh 


described details of design, and |. ! 
Tracy, who talked on airport planning 
CIVIL ENGINEERING (Vol. p. 492 
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SAN FRANCISCO 


joint ARMY-NAVyY report on a 
San Francisco Bay crossing was 
Commodore Lewis N 
Mf r, of the Navy Civil Engineer 

at the regular June meeting. 
ecent activities have included trips 
ect the cyclotron on the University 
fornia campus and the facilities of 


1 by 


inters Point Naval Shipyard. The 

tour was sponsored by the Junior 

This vear the Section’s prize of 
r membership in the Society goes to 

R rd Milne Bartle, graduating nem- 

ber of the Student Chapter at Stanford 
rsit\ 


SEATTLE 

ENGINEERING ASPECTS of a recent trip 
to Europe were described at the June 
meeting by Frederick B. Farquharson, 
professor of civil engineering at the Uni 
versity of Washington. Commenting on 
the wartime destruction of London, Pro 
fessor Farquharson stated that Great 
Britain is planning some interesting new 
engineering projects, including a suspen 
sion bridge over the River Severn. Pro 
fessor Farquharson also described a visit 
to UNESCO headquarters and reported 
briefly on the Sixth Annual Conference 
on Applied Mechanics, which he attended 
in Paris. 


WISCONSIN 


JUNTORS IN THE Section, under the 
leadership of William Mark, sponsored 
the Section’s annual Ladies’ Night and 
took entire charge of the program. Prin- 
cipal guest speaker was Elmer R. Nelson, 
curator of geology at the Milwaukee 
Museum, who gave an illustrated lecture 
on the new Big Ben National Park. Con- 
struction of an expressway to relieve 
traffic congestion in Milwaukee is being 
urged by the Section’s Committee on 
Civic Problems, following a study of the 
Milwaukee Metropolitan Area gurvey, 
conducted jointly by the PRA and the 
Wisconsin Highway Commission 





STUDENT CHAPTER 





NEWARK COLLEGE OF ENGINEERING 


PICNIC AND junior-senior baseball 
game closed the school year’s activities 
for members of the Newark College of 
Engineering Student Chapter. Recent 
projects of the Chapter have included in 


trips to the Wanaque Reservoir, 
Little Falls plant of the Passaic Valley 


Water Commission, the Rockaway Valley 
sewage disposal plant, and the Tallman’s 
Island sewage treatment plant. Among 


the prominent engineers who have spoken 
in recent months are Charles H. Capen, 
chief engineer of the New Jersey District 
Water Supply Commission; Howard T. 


Critchlow, ASCE Director and chief engi- 
neer tor the division of water police and 
supply of the New Jersey Department of 


Conservation; Roger H. Gilman, assist- 


ant to the director of port development 





Purdue Students Electrocuted 
Measuring Height of Tower 


I PuRDUE UNIveRSITY Student 
Chapter members were electrocuted re- 
cently in an attempt to measure the 
height of an observation tower at the uni- 
versity s experimental camp 15 miles 
southwest of Lafayette, Ind. A third 


suflered minor burns and shock. 
Valter F. Brown, senior from Indianap- 
nd John C. Roeder, sophomore from 


Carrollton, Ky., were killed instantly, and 
4 . . 7 - 

M L. Ritchie, a sophomore from 
Litchfield, Ill., was injured. Police said 


| tape the students had thrown to 
round from the top of the 60-ft 
vas blown across a 7.200-volt elec 
e nearby 
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for the Port of New York Authority; 
Morris Goodkind, bridge engineer for the 
New Jersey Highway Department; Peter 
Homack, sanitary engineer with Elson T. 
Killman, New York City hydraulic and 
sanitary engineering firm; and James E. 
Jagger, Assistant Secretary of the ASCE. 
UNIVERSITY OF TEXAS 

RECENT ACTIVITIES of the University of 
Texas Chapter ranged from a picnic at 
Prof. J. A. Focht's cabin near Buda to 


several technical sessions. Meeting top- 
ics included the testing of highway 
materials, which was discussed by 
Marshal Brown, of the Texas State High- 
way Testing Laboratory; the hydrology 
of the Colorado River Valley of Texas, by 
G. G. Commons, of the State Reclama- 
tion Bureau; and design problems of 
dams on the Colorado River, by C. 5. 
Adams, of Houston. Several Chapter 
members attended the Spring Meeting of 
the ASCE in Phoenix, Ariz. 





MONTANA STATE COLLEGE 


INSPECTION OF THE Montana Highway 
Department offices and laboratory fol 
lowed by a visit to a gold dredge and a 
sand and gravel plant occupied most of an 
all-day field trip members of the Chapter 
made to Helena and the vicinity. 


After 


a luncheon with Section members, the 
student group motored to Toston Dam 
on the Missouri River to inspect the 
Broadwater irrigation project. Officials 
of the U.S. Geological Survey demon 
strated the procedure used for gaging 
streams. The trip was planned by mem 
bers of the Montana Section. 





MEMBERS OF MONTANA STATE COLLEGE Student Chapter inspect Broadwater irriga- 


tion project at Toston Dam on Missouri River during one-day field trip which was made 


to Heiena and vicinity. 
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ABOUT ENGINEERS AND ENGINEERING 


New Federal Rent Act Removes Most Controls 
on Non-Residential Building 


FEDERAL CONTROLS OVER virtually all 
non-residential construction were removed 
June 30 when President Truman signed the 
Housing and Rent Act of 1947. The new 
law extends modified rent controls to March 
1, 1948, but permits voluntary rent increases 
of up to 15 percent 

The provision likely to have the greatest 
effect on the construction industry is the 
lifting of controls designed to prevent di- 
version of building materials from home to 
non-essential and deferable construction. 
Increased demand for materials and labor 
resulting from removal of these controls may 
delay a decline in building costs and even re 
sult in further cost increases, the President 
warned in his message to Congress. 

Housing Expediter Frank R. Creedon 
told the Washington Building Congress re 
cently that $3,000,000,000 worth of non- 
housing construction was waiting to start. 
He said removal of construction controls 
would reduce the housing program by more 
than 200,000 homes from the million new 
dwelling units he predicted earlier this year 
(See Crvit ENGINEERING, July 1947, page 
60). The controls that formerly permitted 
the housing expediter to limit non-housing 
building to $50,000,000 a week prevented the 
starting of nearly $2,000,000,000 of such 
work last year 

Only amusement and recreation projects 
are still under construction controls. Only a 


Saving of 10,000 Lives Asked 
in Highway Safety Meeting 


AMERICA’S HIGHWAY accident death toll 
already has turned sharply downward, 
President Truman told engineers and high- 
way officials attending the recent Presi- 
dent's Highway Safety Conference in 
Washington, D.C. Saving of 10,000 lives is 
the goal of this year’s Action Program for 
highway safety. Last year’s fatality rate 
of 9.8 deaths per 100 million vehicle-miles 
was the lowest recorded in the automotive 
history of the United States. While travel 
in this country during the postwar year of 
1946 exceeded that of the prewar year of 
1941, 6,500 fewer persons were killed in 
highway accidents. The early months of 
1947 showed a continuation of this favor- 
able trend 

An eight-point program was outlined by 
Gibb Gilchrist, M. ASCE, president of 
Texas A. and M. College and chairman of 
the conference's engineering committee 
It called for coordinated safety activity by 
all groups of government officials, highway 
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small fraction of the construction not ap- 
proved last year was planned for these pur- 
poses. State and county fairs and agricul- 
tural, livestock and indu-trial expositions 
are excepted from the section permitting the 
housing expediter to require permits for 
amusement purposes if he feels a shortage of 
building materials is likely. 

Eliminated by the housing and rent con- 
trol act are most of the features of the Pat- 
man Emergency Housing Act passed by the 
last Congress. Gone are priority control on 
the distribution of construction materials, 
ceiling prices on the sale of new homes and 
the housing expediter’s power to order the 
Office of Price Administration to change the 
ceiling price on building materials. 


Among the few Patman Act provisions 
retained are the office of housing expediter 
(until Feb. 29, 1948), allocations previously 
granted and price limitations on housing con- 
struction begun with priority aid. Homes 
built for sale still must be reserved for at 
least 30 days after completion for veterans 
wishing to buy or rent. 

Under the Patman Act 670,500 permanent 
family housing units, in addition to more 
than 300,000 units of other types, had been 
started by the close of last year. In the first 
five months of this year 280,300 new perma- 
nent family dwelling units were begun and 
300,000 were completed 


engineers, civic groups, educators, police 
and planning groups. 

The committee recommended that each 
state draw up a long-range highway im- 
provement plan and that traffic safety re- 
search be increased, preferably in coordina- 
tion with the Highway Research Correla- 
tion Service. States also were urged to 
make maximum use of the 1'/, percent fund 
authorized in the 1944 Federal-Aid High- 
way Act for research and economic investi- 
gations and to revise their grade crossing 
laws along the lines of the 1944 highway 
act. Additional suggestions were greater 
use of the access control feature in highway 
construction and better reporting of high- 
way accidents 

Substantial acceleration of the engineer- 
ing part of the Action Program was reported 
by the engineering committee. Planning for 
highway safety, conducted under the aus 
pices of the California legislature, was 
cited as an example of comprehensive state 
wide road planning. (See Crvi ENGINEER 
ING, April 1947, page 22.) Progress has 
been made toward raising of design stand- 
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ards and nation-wide uniformity of signs 
signals and pavement markings. 

Connecticut, with a death rate last yea; 
only half the national average, received ap 
award in recognition of its outstanding 
safety record. Other awards of the 104 
national safety contest went to Omaha 
Nebr., and Washington, D.C 

State meetings for advancing local pro. 
grams will replace the national conference 
in 1948 


lowa Building Council Named 
to Draft Code for State 


A TEN-MEMBER Building Code Council 
for Iowa has been appointed by Governor 
Robert D. Blue. The appointment followed 
passage of an act by the Fifty-Second 
General Assembly providing that a group 
of engineers, architects, contractors and 
legislators be named to make a two-year 
survey and draw up a state building code 
for submission to the legislature in 1949 

Frank Kerekes, M. ASCE, assistant dean 
of engineering at Iowa State College, was 
elected chairman of the council at an organi 
zation meeting called by the Governor 
J. H. Ames, Assoc. M. ASCE, city manager 
of Ames and chairman of the Building Code 
Committee of the Iowa Engineering So 
ciety, was chosen temporary secretary until 
the appointment of a permanent technical 
secretary by the council. 

Other council members appointed wer: 
two architects, Charles Altfillisch, Decorah 
and Burdette Higgins, Des Moines; two 
contractors, Arthur D. Ladehoff, Clinton, 
and F. W. Mast, Waterloo, and four legis- 
lators—Senators George Faul, Des Moines 
and Oscar Hultman, Stanton, and Repre 
sentatives R. E. Duffield, Guthrie Center, 
and Charles Knickerbocker, Fairfax 


- > — — 


Latin Americans Receive 
New Engineering Quarterly 


Copres OF THE first issue of Adelentos & 
Ingenieria, a new engineering quarterly 
that reprints a selected list of recent articles 
from North American engineering journals 
have been sent to engineering societies and 
associations throughout Latin America 
The new publication is planned to serve 
engineers in the other American republics 
by making available the current articles 
believed to be of greatest interest to them 

Experimental in nature, the first issue 
contains reprints in the languages i hich 
the articles were originally published 
Later quarterlies may be translated it 
Spanish or Portuguese if the Latin America® 


Educate 
of E 


SHORTA 


become 1 


engineerin 
educators 
division of 
American 
tion in Mi 
Young 
ure the gt 
greed ( 
welcome t 
part-time 
younger 
experience 


Papers « 


tural desi 





tories in De 

jovernmen 
atulat 

of up. 

AC 

ASCE, and 





signs 


ast 


Vear 
erved ar 
tanding 
the 104 
Omaha 


Lt il pro- 
T ference 


ied 
t State 


Council 
rOvernor 
followed 
, Second 
a grour 
ors ind 
wo-Vear 
ing code 
1949 
int dea 
‘we, was 
| Organi 
overnor 
nanager 
ng Cod 
‘ing So 
ry until 
echnical 


ad were 
Jecorah 
5S; two 
Clinton 
ur legis- 
Moines 
Repre 
Center 


. 


terly 


intos de 
sarterly 
articles 
yurnals 
ies and 
mierica 
oO serve 


publics 


rs indicate such a preference. Other 
may be to make 
iblication of maximum usefulness. 
ws representing the five leading 
American engineering societies and 
gazine Ingenieria Internacional select 
ticles and arrange for their reproduc- 
The new publication is a cooperative 
of the National Research Council 
its division of engineering and in- 
research, represented by the di- 
chairman, Dean F. M. Feiker, 
Washington University; the Inter 


stions necessary 


\ in Development Commission, rep- 
by M. D. Carrel, projects di 
und the Engineers Joint Council 


eh its committee on international 

ms and more particularly its com 

on Latin America, represented by 

t mmission chairman, Dean S. §S. 
St rg, M. ASCE, University of Mary- 
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Educators Discuss Shortage 
of Engineering Instructors 


SHORTAGE OF TEACHING staff, likely to 


me more acute in the next several 
years, is a major problem confronting 
gineering schools, speakers told 90 


educators attending the civil engineering 
division of the recent annual meeting of the 
American Society for Engineering Educa- 
n Minneapolis 
Young and inexperienced staff members 
the general rule, the faculty members 
greed. Civil engineering educators would 
velcome the support of industry in giving 
ind summer employment to 
instructors so that practical 


t-time 
younger 
perience could be gained 
Papers on the problems of teaching struc- 
| design and analysis, soil mechanics, 


photogrammetry and transportation were 
presented. The need of soil mechanics 
as a fundamental course in the civil engi- 
neering curriculum was stressed, and the 
importance of integrating the teaching of 
design with respect to the prime structural 
materials—steel, concrete and wood 
discussed 

Samuel T. Carpenter, Assoc. M. ASCE, 
Swarthmore College, was elected chairman 
of the division for the coming year. Chosen 


was 


+ 


as directors were Glen N. Cox, M. ASCE, 
Louisiana State University; R. E. Fadum, 
Assoc. M. ASCE, Purdue University; 
E. A. Gramstorff, M. ASCE, Northeastern 
University; and J. K. Vennard, Assoc. M 
ASCE, Stanford University. Prof. W. S 
Evans, M. ASCE, University of Maine, 
past-chairman, remains on the executive 
committee, and Prof. L. S. Le Tellier, 
M. ASCE, The Citadel, is the representative 
on the General Council 


July Construction Bid Calls Announced 
by Bureau of Reclamation 


SEVERAL LARGE CONSTRUCTION projects 
are scheduled to get under way in Western 
states soon, according to the Bureau of 
Reclamation’s Advance Construction Bulle- 
tin for July. Announcements of July bid 
calls are published for information only 
and are subject to revision, the bulletin 
For further information on these 
projects, readers may write to the Chief 
Engineer, Bureau of Reclamation, Denver 
2, Colo., or to the nearest regional director. 


LATERALS—STRUCTURES 

W. C. Austin (Altus) Project, Oklahoma 
Location: South of Altus, Okla. 
Work: Construction of Altus laterals 21.5 

to 21.7 and structures. 
Excavation 
Concrete in structures 
Concrete pipe 
Time Allowed for Completion: 


says. 


260,000 cu yd 
2,200 cu yd 
4,500 lin ft 

270 days 


WEIR 
Cambridge Diversion Dam, Frenchman- 
* Cambridge Unit, Missouri Basin Project 
Location: Near Cambridge, Nebr 


Work: Construction of concrete weir for 








YEAR'S TRAINING IN AMERICAN RECLAMATION METHODS ends for 13 young Chinese 


engine 


n Denver. 
ernment. 


ers with awarding of certificates of merit at Bureau of Reclamation offices and labora- 
Costs of training, arranged by State Department, are borne by Chinese 
Kenneth Markwell, M. ASCE, Assistant Commissioner of Reclamation, 


ratulates Huai-Yun Hsu, of National Resources Commission of China, who has charge 
#% group Others seated at table are Donald P. Barnes, M. ASCE; Walker R. Young, M. 
A: and Sumner P. Wing, Assoc. M. ASCE, all of Bureau of Reclamation staff in Denver. 
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diversion of the Republican River into 
the Cambridge Canal 
Excavation 
Reinforcement steel 
Concrete 4,100 cu yd 
Riprap 800 cu yd 
Installing 43,200 Ib of radial gates and hoists. 


Time Allowed for Completion: 450 days 


1,800 cu yd 
253,000 Ib 


TRANSMISSION LINE 
Parker Dam to Pilot Knob Line, Davis Dam 
Project 

Location: San Bernardino, Riverside and 
Imperial Counties, California 

Work: Construction of 123 miles of 161-kv 
transmission line, with overhead ground 
wire, from Parker Dam to Blythe, thence 
to Pilot Knob; wood poles, H-frame type. 

Time Allowed for Completion: 300 days 
Parker to Blythe; 450 days Blythe to 
Pilot Knob. 


PUMPING PLANTS 
Klamath Project, Ore. 

Location: Northern California, 10 
southeast of Tulelake. 

Work: Construction of pumping plants G, 
H, J, K, L and M, and installation of 
eleven pumps of 7 to 15 cfs capacity. 
Plants G and H to be enclosed in wooden 
superstructures; J, K, L and M to be 
weatherproof installations without hous- 
ing. 

Excavation 

Concrete 

Concrete pipe (18- to 
dia) 

Timber piling 

Reinforcement steel 

Time Allowed for Completion: 
1, 1948 


miles 


4,600 cu yd 
575 cu yd 
30-in 
1,100 lin ft 
1,100 lin ft 
90,000 Ib 
By March 


CABLEWAY—GAGING STATION 
Davis Dam Project, Arizona—Nevada 
Location: Davis Dam, Colorado River, 30 
miles west of Kingman, Arizona 

Work: Erection and installation of cable 
way (approximate length: 1,000 ft) and 
gaging station. 

Time Allowed for Completion: 150 days 
PIPELINE—STORAGE TANKS 
Boulder City, Boulder Canyon Project 

Location: Southern Nevada 

Work: Laying 6 miles of 12 14-in.- 
dia high-pressure steel pipe, and erection 
of 50,000- and 2,000,000-gal storage tanks. 

Time Allowed for Completion: 360 days. 


and 
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Building Deflation Expected to Be 
Less Than in 1920 


POSTWAR DEFLATION OF building material 
prices and construction costs probably will 
be considerably less in the next few years 
than it was 27 years ago; F. S. Dodge Corp., 
a fact-finding organization for the construc 
tion industry, estimates 

After World War I construction 
rose to a peak of about 150 percent over the 
spectacularly about 


costs 


war period, dropped 
100 points, and rose again to a stabilized 
level about 100 percent over prewar costs 
This time the peak has not been nearly so 


Construction costs show an increase of 
from 50 to more than 90 percent over 1939, 
depending upon the material. Index num- 
bers used in Fig. 1 are in a sense theoretical. 
They take account of quoted material 
prices, official hourly wage scales, and nor- 
mal contractors’ overhead and profit but 
omit excess costs incurred by unusual diffi- 
culties in procurement of materials, fre- 
quent stops and starts on projects, abnormal 
overtime pay combined with bonuses, and 
the general low level of labor productivity 


to costs based on current material prices 
standard wage rate, and normal oy: rhead 
and profit. Some of these excess costs haye 
already begun to disappear. 

Latest figures, illustrated in Fig. 2 show 
building materials at a price level 96 percen: 
above the 1939 average. But pressures 
have varied considerably, and price jp. 
creases range from 23 percent for cement to 
189 percent for lumber. 

A return to the prewar costs of living 
would be disastrous to the whole economy 
and few people expect it, the Dodge Corp 
says, predicting that postwar living costs 
may stabilize in the range of 45 to 55 per 
cent over prewar. This would be about the 
same percentage of increase after 
World War I. 


seen 






































high Such factors have added 15 to 25 percent 
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FIG. 1. CONSTRUCTION COSTS have risen sharply since 1939. 


Because lumber and paint are used extensively in home building, 
residential costs reflect disparity with other types of construction. 
These two materials have shown greatest price increases. 


fall for some grades. 


FIG. 2. SPECTACULAR PRICE increases in lumber have con- 
tributed much to overall price jump. Recent reports indicate slight 
Most building products show moderate gains 
compared to 1920-1921. 


LUMBER BUILDING MATERIALS 

— Percentage of wholesole 
price increases from annuo! 
average of 1939 to Morch 

— 1947 Source US Bureoy 
of Labor Statistics 
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States Win Year of Grace 
for Federal Highway Aid 


AN ADDITIONAL YEAR in which to qualify 
for federal highway aid has been granted to 
the states by an amendment to the Federal- 
Aid Highway Act of 1944. The amendment 
approved by Congress in June, gives 
state highway departments an extra year of 
grace in which to take advantage of the 
$500,000,000 a year made available by the 
act. 

Many highway programs that otherwise 
would have been launched under the act 
have been delayed by shortages of materials, 
equipment and manpower Some state 
highway departments voluntarily deferred 
highway programs to comply with Presi- 
dent Truman's request for a moratorium on 
public works until the materials situation 
improved 

Public Roads Administration officials 
estimate that 65,000 miles of highway are 
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in need of reconstruction and that many 
thousands of miles more must be stepped 
up to the four-lane design. The majority 
of arteries into cities need redesigning 


- _ a 


Bridge, Structures Group 
to Hold Congress at Liege 


PAPERS ON FIVE THEMES will fill the 
agenda when the International Association 
for Bridge and Structural Engiaeering holds 
its next congress at Liege, Belgium, during 
the first half of September 1948. 

Themes to be discussed at the congress are 
assembling devices and structural details in 
steel structures, developments in building 
structures in concrete and masonry, de- 
velopments in long-span bridges, slabs and 
various curved structures of reinforced 
concrete, and analysis of safety and effect 
of dynamic forces. 
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Individual Sewage and Water 
Standards Outlined by FHA 


STANDARDS FOR INSTALLATION of in 
dividual water-supply and sewage disposal 
systems have been developed by the Federal 
Housing Administration in cooperation with 
state and local health authorities. They 
represent the minimum requirements for 
safeguarding health and maintaining san 
tary conditions in the community 

These requirements are available as 
guide to all builders of homes confronted 
with obtaining their water supply on th 
site and disposing of the sewage by individ 
ual systems, in locations where public o 
community water or sewerage systets 
have not been installed. The Federal 
Housing Administration points out that for 
reasons of health these systems must b 
properly installed, must be easily mat 
tained, and must be constructed so as 
avoid contamination. 
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R. Robinson Rowe, M. ASCE 


AUGUST MEETING of the Engineers 
unusually jovial; the members 
t solved the problem of the toddy 
forehand had been working it out 
ll-scale models at the bar. ‘‘Prac- 
imitted Professor Neare, ‘“‘but not 
rhe proof is always difficult for 
when the obvious is true, and 
fallacy, when the obvious is false. 
only witness that the obvious is 
Our Guest Professor Eepe may 
you astray.” 
i to, Noah Let's see if Joe Kerr 
point. The riddle, Joe, was 
Otto Drinkwater doubled his 2 
se to 4 fingers by tipping his glass 
sured.” 
id, with an extra wallop,”’ answered 
[I wish I had waited to prove it 
proof models. The truncated 


formula gave 5.6 in.’ for the 2-finger 
vithout trouble, but I wasted two 


gs expressing Otto’s nightcap in 
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Fig. 1. The tippler tips the tumbler. 


tegrals. Then I saw that it was 
flerence between the oblique ellip- 
me ODE and the right circular cone 
After some wrestling with the 
of ODE and the semi-axes of its 
found the volume to be 11.5 in.’, or 
double 5.6.” 
iwkward and futile,” jeered Cal 
rhe minor semi-axis, 6, would 
n enuf, since the volume varies as 
ind cone OAB is a special case 
base. The futility is that Joe 


thinks 2 X 2 is always 4, but 4 fingers 
is 13.28 in.* and much greater than 2 times 
2 fingers! Hence Otto did double his dose, 
but not to 4 fingers.” 

“Exactly, Cal, and I’m glad you added 
your formulas to Joe’s figure. It is inter 
esting that the axial components of extreme 
distances OE and OD have for a geometric 
mean the altitude of an equivalent right cir- 
cular cone, marking the level at which the 
liquid would stand if the glass were righted. 
Noah just whispered to me that Joe had 
invited him to a demonstration at the bar 
and asked me to reintroduce Stoop Nagle 
as Guest Professor. Another drawbridge 
problem, Stoop ?”’ 

‘No, Eepe, just chaining with a one-man 
chain. My friend Si Klv:r contracted to 
measure by chain from the SE corner of a 
regular township north to an acceptable 
public-survey monument from which the 
scribing had been effaced. Si made money 
by using the chain of his diophantine bike 

“For his start at one monument, he set 
his master link at the top of the rear sprocket 
and painted the top tooth of each sprocket 
Cycling directly to the other monument, 
he found the painted tooth again at the 
top of the rear sprocket, but the master 
link had advanced 13 links and the front 
sprocket had advanced 23 teeth from the 
Starting positions 

“Now a diophantine bike has 13 teeth in 
the rear and 29 in the front sprocket, con 
nected by a 61-link chain. Knowing that 
the circumference of his rear wheel was 6.6 
ft, Si verified the government measure 
Identify the second monument.”’ 

[Cal Klaters were Richard Jenney, John 
L. Nagle, John W. Pickworth, Anne Othernut 
(J. Charles Rathbun) and Homer W. Wood 
bury, and Guest Professors are known outside 
the Club as E. P. (Eepe) Goodrich and John 
} s Stoop) Nagle.| 





Meetings and Conferences 





American Congress on Surveying and 
Mapping. Aug. 14 and 15 are the dates for 
the seventh annual meeting of the American 
Congress on Surveying and Mapping, to be 
held at the Statler Hotel in Washington, 
D.C. 

International Association for Bridge and 
Structural Engineering. Technical papers 
on five general topics are scheduled for 
presentation at the next congress of the 
International Association for Bridge and 
Structural Engineering during the first half 
of September 1948, at Liege, Belgium 
Steel structures, concrete and masonry de 
velopments, long-span steel bridges, rein 
forced concrete and dynamic forces will be 
discussed. 

World Power Conference. National and 
international adjustment of sources of heat 
and power will be the topic of discussion at 
an international fuel economy conference 
sponsored by the World Power Conference, 
Sept. 2 to 9 at The Hague, Netherlands 
Under consideration will be the production, 
distribution and utilization of fuels of all 
types, with special reference to wartime ex 
periences and to developments realized since 
1939 or now in prospect 
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CANADIAN ENGINEERS AND LAW-MAKERS 
have set up a joint parliamentary and 
scientific committee like that which has 
existed in Great Britain for more than ten 
years. 

Tue Untron Paciric will build an $8,000,000 
tunnel through the divide between Alta- 
mont and Aspen, Wyo. 


CoLuMBIA RIVER FLOW is getting less and 
less each year 

LOCAL RESIDENTS in the vicinity of Hoover 
Dam have felt some 500 earth shocks since 
1936 and some 4,000 have been recorded by 
the seismograph station at Boulder City 
since 1938. 

ELECTRIC ENERGY is now delivered for as 
little as a cent a horsepower, while the same 
amount of human energy costs $10 


CONSOLIDATED EDISON IN NEW YORK 
delivers enough electricity in a day to do 
the work of 3 million draft horses 


KNOWN COMMERCIAL GRADES of zinc and 
lead and bauxite are expected to be ex 
hausted before 1960 

THE ELECTRIC POWER INDUSTRY uses less 
than 40 percent as much coal per kwhr 
now as in 1930 


PRIVATE INVESTMENT is 84 percent greater 
than a year ago 

In 1946 THE electric utility industry con- 
sumed about 70 million tons of coal, using an 
average of 1.29 lb per kwhr 


Anout 70 PERCENT OF ALL FARMS in the 
country are now within one-quarter of a 
mile of a power line 


50,000,000 AMERICANS rely on rivers and 
streams for drinking water; Dr. Thomas 
Parran, Surgeon General, U.S. Public 
Health Service, says these sources are so 
polluted as to be a menace to national 
health 


Tue 50,000,000TH AUTOMOBILE rolled across 
Golden Gate Bridge just 19 days short of the 
span’s tenth anniversary. $25,000,000 in 
tolls were collected up to May 1, 1947 


A 1,300-FAMILY APARTMENT PROJECT 1S 
proposed in Los Angeles. Estimated cost 
$15,000,000 


PORTUGAL is the world’s largest producer 
and exporter of cork. Cork plantings cover 
more than 1,300,000 acres 


ALTHING,”’ Iceland's legislative body, 
dates from 930 A.D.—the world’s oldest 
parliamentary assembly 


Since 1900 the yearly death rate from 
tuberculosis has been reduced from over 200 
per 100,000 to under 40 


Tue West prRopuces 50 percent of the 
nation’s minerals, 49 percent of the timber 
and 32 percent of agricultural raw materials. 
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New Argentine Regulations for Registration of 
Technicians Limit Status of Foreign Engineers 


New ARGENTINE REGULATIONS for the 
registration of technicians have clarified the 
status of American engineers and firms seek- 
ing to work there. The American Embassy 
in Buenos Aires has prepared the following 
summary of the new rules on “‘General con- 
ditions for the registration of private firms, 
professional entities, contractors, engineers, 
architects and surveyors, for contracts of 
studies and/or projects for drainage works 
and complementary installations in Argen- 
tina.” 

Art. 1. For the purposes of inscribing in 
a Registry, which will be opened for this 
object, firms desiring contracts to carry out 
studies and/or projects of drainage works, 
the latter will be classified in the following 
categories: 

First category: Important projects for 
drainage works and/or complementary in- 
stallations, the preparation of which de- 
mands specialized technical knowledge and 
experience in similar work 

Second category: Projects of work in 
general that does not require strictly spe- 
cialized technical knowledge or for which 
the Administration General of Sanitary 
Works already has prepared preliminary 
projects or has projects that must be mod- 
ernized. 

Third category: Surveying and altimetric 
projection of aqueducts, piping systems, etc. 

Art. 2. All Argentine or foreign private 
firms, professional entities or engineers who 
can accredit the necessary technical capac- 
ity, are eligible to register in the first cate- 
gory. 

In addition to those mentioned for the 
first category, engineers or architects grad- 
uated from a national university are eligible 
for the second category. 

In addition to those mentioned for the 
first and second categories, firms specializing 
in surveying and surveyors and geographical 
engineers graduated from a national uni- 
versity are eligible for the third category. 

Art. 3. Firms who are the exclusive 
possessors of, or are purveyors of repre- 
sentatives of systems of machinery which 
can be used in general drainage work, and 
contractor firms will not be eligible to 
register in either the first or the second cate- 
gories. 

Art. 4. Foreign firms which register in 
any of the three categories must act through 
the intermediary of a technical representa- 
tive graduated from a national university, 
and they must establish their legal residence 
in the city of Buenos Aires 

The technical representatives of foreign 
firms established abroad must submit the 
original, or a legalized copy, of the power of 
representation granted to them and accom- 
pany this document with such authentic 
information as may be supplied by the 
official representatives of the country of 
origin. 

Art. 5. The Administration General re- 
serves the right to reject the registration of 
firms which, in its opinion, do not fulfill 
sufficiently the technical requirements, and 
it can officially order the elimination of 
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firms, such as contractors, which have not 
fulfilled to entire satisfaction the work 
undertaken. 

The Administration General may verify, 
whenever it deems it advisable, the refer- 
ences submitted by the registered firms. 

Art. 6. Contracts for studies and/or 
projects will be granted only by public or 
private tender, whichever the Administra- 
tion General deems most advisable in each 
case, and they will be fulfilled in accordance 
with spécifications establishing the object of 
the tender, the standards by which the con- 
tractor will be governed, the form of pay- 
ment, the time limit for each job to be com- 
pleted, etc. 

Art.7. Inthe case of private tenders, the 
Administration General reserves the right to 
determine the amount of the work which, in 
its opinion, can be assigned to each firm 
registered. 

Art. 8. In accordance with clause (d) of 
Article 47 of Law 12961, the Administration 
General reserves the right to contract di- 
rectly with one or more private firms 
registered for the execution of projects and/ 
or studies which, in its opinion, it considers 
advisable to entrust to experienced firms or 
technicians. 

Art. 9. The studies and/or projects will 
be carried out under the permanent super- 
vision of the Direction General. 

Art. 10. The private firms desirous of 
registering should submit their request ac- 
companied by the respective authentic docu- 
ments and other references which vouch for 
their technical capacity in each category. 





ANALYSIS OF NEW REGULATIONS 


As an engineer who has handled many 
assignments in foreign countries, Dr. D. B. 
Steinman, of the consulting firm of Robinson & 
Steinman, New York, analyzes the significance 
of the new Argentine regulations in the 
following comments.—Editor. 


On behalf of the National Council of 
State Boards of Engineering Examiners, as 
chairman of its Committee on Interstate 
Registration (or Registration by Endorse- 
ment), I have been exerting my efforts for a 
number of years toward eliminating or mini- 
mizing the barriers to interstate practice of 


qualified engineers. Our committer has 
recently been asked and instructed to ‘eng 
its activities to the problems of interna‘ ona} 
practice. In a recent article entitled One 
World—One Profession,” I recorded « plea 
for international cooperation and court csy to 
eliminate international barriers to pro. 
fessional practice; and in a current com. 
mittee report I have outlined a program to. 
ward securing the desired objectives th; ough 
establishing mutual understanding and 
reciprocal courtesy with our fellow engineers 
in other countries. 

The new (1947) regulations of the Argen 
tine government apply to engineers, archi 
tects, surveyors, and contractors, interested 
in securing contracts for studies, design, or 
execution of drainage projects and related 
work in Argentina. The prescribed regis. 
tration is in the nature of prequalification 
before any individuals, firms, or corporations 
may even submit proposals for such work 
The necessary technical capacity must be 
established (by documentary evidence and 
references) for prequalification. 

Foreign firms, upon regi tration, must act 
through a local engineering representative 
who is a graduate of a national university 
(in Argentina), and must establish an office 
in Buenos Aires, in order to maintain eligi- 
bility for consideration. 

Firms controlling, selling or representing 
machinery or equipment that can be used on 
the drainage projects are disqualified. 

Engineering contracts will be awarded by 
public or private tender. 

Approval of firms on the registered list is 
subject to the judgment of the Administra- 
tion General, and any firms or contractors 
who have not fulfilled an engagement to the 
entire satisfaction of the Administration 
General may be stricken from the eligible 
list for future work. 

The necessity of retaining a qualified local 
engineer as a representative or associate and 
of establishing an office at Buenos Aires, all 
in the hope of securing a professional en 
gagement or contract, would appear to be 
burdensome. There would be less objection 
to these requirements if they became 
effective after an engineering engagement or 
contract is awarded. 

It is gratifying, however, to note that out- 
side engineering talent is welcomed, upon 
proper qualification, without requiring 
written examinations, citizenship or estab- 
lished residence, and without imposing on 
the foreign engineer any discriminatory 
taxes, tariffs or other burdens designed to 
exclude him. 





Boysen Dam Bids Sought 
on Big Horn River Project 


Bips FOR THE construction of Boysen 
dam and power plant on the Big Horn River 
in Wyoming, about 20 miles south of 
Thermopolis, will be opened by the Bureau 
of Reclamation August 20. 

Boysen dam, a multiple-purpose unit of 
the Missouri Basin development plan, is 
to be an earthfill structure approximately 
150 ft high and 1,000 ft long, with a con- 
crete spillway. Approximately four years 
will be required to complete the work, which 
includes construction of a concrete power 
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plant and relocation of 13.4 miles of Bur- 
lington Railroad track. 

Construction of Boysen dam and ap 
purtenant works and the railroad relocation 
will require the placing of 1,627,000 cu yd 
of earth material in the embankment, 
4,800,000 cu yd of excavation and 117,000 
cu yd of concrete in appurtenant structures 
As part of the track relocation, a concrete- 
lined tunnel, 7,100 ft long, 17 ft wide and 
25 ft high, will be constructed. 

When completed, Boysen reservoir will 
have an active storage capacity of 820,” 
acre-ft of water, which will be utilized for 
irrigation, hydroelectric power production, 
flood control and silt detention. 
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\ }RAFFIC TRAINING COURSE held recently 
Georgia School of Technology at- 
ra 119 persons from 21 states and three 
from Canada. Instruction was offered in 
police operations, use of accident 
_ pedestrian protection, driver educa- 
tion and training, school transportation 
a raffic engineering, and a seminar on 
driver licensing procedures. An Institute 
Public Safety has been established at 
Georgia Tech as part of the school’s ex- 
ension service under supervision of the 
partment of safety engineering 


SIXTEEN EDUCATIONAL INSTITUTIONS have 
been offered one or more of 22 Eastman 
Kodak fellowships in chemistry, physics, 
engineering and business administration 
for the school year 1947-1948. For doc- 
toral or master’s work, they total $21,900. 
Six similar fellowships, totaling $6,300, are 
to be sponsored by the Tennessee Eastman 
Corp., a Kodak subsidiary 


Tue UNtversity OF CALIFORNIA at 
Berkeley will receive $920,000 to establish 
and operate for instruction and research 
an Institute of Transportation and Traffic 
Engineering under terms of a bili recently 
passed by the California legislature. The 
Institute is to concern itself with all related 
problems of public transportation, including 
highway safety, and is to cooperate in 
research with the state division of highways 
and other responsible agencies. 


EXTENSION OF AERIAL PHOTOGRAPHY 
ANALYSIS to include all of Arctic North 
America has been made possible for Donald 
J. Belcher, associate professor of civil 
engineering at Cornell University, by a grant 
of funds from the Navy through the Arctic 
Institute of North America. Subject of 
the investigation is the use of aerial photo- 
graphs for predetermining ground condi- 
tions influencing engineering structures in 
Arctic North America. Extension of the 
work across the Arctic fringe of North 


America will help to integrate knowledge of 
engineering construction in these remote 
ut Professor Belcher expects to initiate 
fi work east and north of Hudson Bay 
thissummer. He also isa consultant on the 


Engineering Department permafrost 
investigation now under way in Alaska, 
W geologic and soil conditions are 
! ly different 


Y-FIVE COLLEGES AND UNIVERSITIES 
n states are conducting forty-two 
ourses in safety education, Safety 
n Magazine reports. The majority 
driver training with actual road 


on 


Oil, Gas Industry Ranks 
As Major Steel Pipe User 


STEEL PiPpE AND TuBEs found their big- 
gest market im the oil and natural gas in- 
dustry during 1946, according to prelimin- 
ary data prepared by the American Iron and 
Steel Institute. Shipments of 1,225,425 net 
tons of tubular products to the industry ac- 
counted for 26 percent of total shipments of 
these products and almost equaled the 1940 
figure of 1,228,642 net tons. Another 8 per- 
cent of the total-4,633,231 tons of steel pipe 
and tubing produced in 1946-were exported. 

Of the total amount shipped to the oil and 
gas industry in 1946, 716,424 tons went to 
jobbers, dealers and distributors and 419,995 
tons went directly to the industry for con 
struction purposes, including the building 
of pipelines. 

Seamless pipe and tubing comprised 
about 60 percent of the various types sold 
to the oil and gas industry. Electric welded 
pipe and tubing made up the bulk of the 
balance. 


President Asks $4 Billion 
For Flood Control Program 


IMMEDIATE APPROPRIATION OF $250,000,- 
000 for operations in the current fiscal year 
by the Army Engineers, the Bureau of 
Reclamation and the Soil Conservation 
Service was requested by President Truman 
in a recent special message to Congress in 
which he recommended the expenditure of 
$4,000,000,000 during the next ten years 





Engineering Scene Exhibited 





EVIDENCE OF THE popular appeal of 
engineering subjects is the attention at- 
tracted by this painting of a power shovel 
loading ore in a Utah copper mine, featured 
in a current exhibition of advertising art at 
the Metropolitan Museum of Art in New York 
City. The painting, the work of Peter 
Heick, shows a Marion Type 4161, of 5 cu- 
yd capacity, loading ore into rail cars. 
Named as among the 300 best of the 8,000 
entries submitted, the painting was one of a 
series used in the 1947 calendars of the 
General Electric Company, Schenectady, 
N.Y. 
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for flood control in the Mississippi River 
Basin. 

The program is designed to prevent sucls 
disasters as last spring's floods in the 
Missouri and Mississippi Valleys. Mone- 
tary damage of the recent floods, the 
President said, might exceed the $500,000,- 
000 loss suffered in 1937. He stated that 
flood damage in the Mississippi Basin from 
1937 through 1946 has been more than 
$1,000,000,000, and that loss of hundreds 
of lives and much suffering have also 
resulted. 

In the Flood Control Acts of 1928, 1936 
and 1938, the President pointed out, 
Congress has authorized expenditures of 
$6 000,000,000 for flood control and related 
purposes, of which $3,500,000,000 to 
$4,000,000,000 is either directly or closely 
related to flood control. 





New Publications 





Airport Development. To aid in the 
development of a nation-wide system of 
public airports, the newly created Airport 
Division of the American Road Builders 
Association has issued two informative 
bulletins covering many phases of airport 
design and construction. Questions and 
answers presented at the “Town Hall Meet- 
ing on Airports,” a feature of the 44th 
annual meeting of the ARBA, comprise 
Bulletin No. 115, entitled Information for 
Airport Sponsors. The pamphlet sells for 
$1 a copy. Bulletin No. 116, detailing the 
responsibilities of the state in the develop- 
ment of an airport program, sells for 75 cents 
a copy Both may be obtained from the 
American Road Builders Association, 1319 F 
Street Northwest, Washington, D.C. 

Engineering Lectures. Talks on engi- 
neering subjects of special interest to the 
young engineer—delivered by Willard T. 
Chevalier, M. ASCE, to the engineering 
school at the Agricultural and Mechanical 
College of Texas in April 1946—have been 
published as Bulletin No. 99 of the Engi- 
neering Experiment Station. Topics cov- 
ered in the series of five lectures range from 
“The Technique of Study”’ to “Lecture to 
Veterans.” 

Railway Operations. The economics of 
postwar railroad operation are outlined in 
“A Review of Railway Operations in 1946,” 
recently reprinted from Railway Age by the 
Association of American Railroads. The 
bulletin, issued as Special Series No. 76, 
may be obtained from the Bureau of Rail- 
way Economics, Association of American 
Railroads, Washington, D.C. 

City Planning. Recommendations for a 
fundamental civic improvement and devel- 
opment program for the city of Omaha, 
Nebr., are covered in a 300-page volume 
recently issued by the Mayor's City-Wide 
Planning Committee after several years of 
intensive study. Supplementing the report 
are four special chapters—on Population; 
Land Use and Zoning; Parks, Recreation 
and Schools; and Housing—-that have been 
issued by the Omaha City Planning Com- 
mission in pamphlet form 
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ton University, has been promoted to the Titania P ih methane -ibeiel acific division engineer for the Army Corps 
: erTsily as a researcn assista > wi ) a . sell 
rank of full professor of civil engineering . ; ; ..., Of Engineers. He was previously in the Allen J 
released from active duty in the Navy Civil Office of Military Gove , Pn ee 
Professor Walther, who has been on the civil . . : , , ice OF Mulitary Government ub Qu 
' ' , ieee Engineer Corps last spring and, until his | Baw 
: ‘ring faculty there since September + ba 
a ee =e — association with the Bureau, worked as a Carl H. Cotter has joined Blythe Brothers iI] 
1939, also is assistant dean of the school of , * ‘ . ~ oe . a Vuk 
senior assistant engineer in the planning Construction Co. at Charlotte, N.C. He 
engineering division of the City of Hartford, Conn recently retired from the Navy with the rank R. E. F 
LeRoy M. Hersum, consulting engineer, y of re: dusts ter 29 ve , , BAe 
= John O. Eichler has been named acting f —_ & Ir iral after 29 years in the Civil a 
has reopened his engineering office at 6 , Engineer Corps 'VA. isn 
Beacon Street, Boston, Mass. During the head of the — ae ' ' pases 2 Col. E. V.S gineering 
war he was a lieutenant-colonel in the Con the Cooper Union x hool 0 Engineering ol. 5. V. Spence, of the Army Board of 
struction Section of the Army Until last fall, when he joined the Cooper Water Engineers, is the new chairman of the Gilbert 
Louis Mitchell. d , th Coll ' Union staff, Professor Eichler was on the Texas State Board of Water Engineers. He itary « 
. . we Oo . a ; 
es aes, Cas SG ee ee civil engineering faculty at Syracuse Uni- succeeds C. S. Clark, who resigned Alabama 
Applied Science at Syracuse University, Alal 
. , . t iD 
has been appointed to the New York State 
. " . . Associatio 
Flood Control Commission by Governor 
Dewey He succeeds the late Dr. Alfred Harold 
R. Mann on the 12-member commission, erat arcts 
set up in 1936 to eliminate the hazard of Harley, E 
floods in the state ippointed 
Edwin M. Grime, retired engineer of Area Regi 
water service of the Northern Pacific Rail Oo vear t 
way, St. Paul, Minn., has been awarded a lished tod 
ertificate of life membership in the Ameri gram in th 
can Railway Engineering Association in rec 


ognition of his contribution to the work of its 


committee on water service 





Oscar IL 
the Tenn 
Portland ¢ 


William C. Hill has accepted a position as Abingd 
engineer with Earl K. Burton, Inc., Engi p oe 
neers, San Juan, Puerto Rico. His work . 
will involve both structural and sanitary Lee G. 


engineering. Formeriy Mr. Hill was assist- 
ant sanitary engineer for the Chicago Pump 


Co., Chicago 
Neil P. Richards, previously with D. R 


for severa 
has openec 
His organ! 


\ orp ,isn 


Warren Co., Los Angeles, Calif., has opened Anoxville 

in office in the Professional Building in Los Gas Co 
Angeles. A _ structural engineer, he will tion mana 
specialize in the design of commercial and Co. at Km 
industrial buildings and bridges Herver 
Fred S. Childs, member of the firm of inager ol 
Bogert-Childs Engineering Associates, has Roderic FE 
if pos 


been reappointed by Governor Driscoll of 
New Jersey to another five-year term on the 





man, he ad 


State Board of Professional Engineers and : livisi 
Land Surveyors t of pr 
s fk 
Charles B. Burdick was recently awarded eechester Democrat and Chronicle ~~ “ 
an honorary membership in the Chicago EDWIN A. FISHER, HON. M. ASCE, and city engineer emeritus of Rochester, N.Y. (lett), 
Engineers’ Club. Mr. Burdick, who is an has unusual experience of attending banquet incident to retirement of his son, Lewis G. Elroy F. 
Honorary Member of the ASCE, is a Fisher (right), from Rochester public service. Mr. Edwin A. Fisher is one of ASCE’s oldes' Javy 
partner in the Chicago consulting firm of | members having celebrated his 100th birthday on July 17. A full member since 1888, he lieu 
Alvord, Burdick & Howson is 13th on list of long-time Society members. tant ci 
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Ulysses B. Hough (M'02) pioneer ep. 


J. B. Converse, consulting engineer of 
gineer and huilder of Snokane Wach (2 


Mioahile Ala i and a director of the Chamber 


Rear Admiral Lewis B. Combs will be 


nema taad af tha Aanartment af cowil eng 





vita 


7 
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lliams, 
rhorn- 
e been 
n will 


‘cutive 
North 
Corps 

in the 


others 
~~ 
i¢ rank 
> Civil 
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of the 
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bert P. Greensfelder, Honorary Mem- 
the Society and board chairman of the 
Colnon Contracting Co., St. Louis, 
Mo., has been 
named by President 
Truman as a mem- 
ber of the National 
Capital Park and 
Planning Commis- 
sion. Mr. Greens- 
felder, who is widely 
known as a city 
planner, formerly 
represented the 
ASCE on the Joint 
Committee on the 
National Capital, 
advisory commit- 
tee of the com- 
sion. The group, to which Mr. Greens- 
felder has been appointed, constitutes the 
ity planning commission for Washington, 
C., passing on such matters as location of 


lic buildings, streets, and parks 





A. P. Greensfelder 


‘ 


Allen Jones, Jr., has left the Tennessee 
Metal Culvert Co. to work for Baumann 
d Baumann, an architectural firm in 


Knoxville, Tenn 


R. E. Foerster, former junior hydraulic 
engineer with the forecasting section of 
rVA, is now employed by the Francis En- 
Rockford, Ill 


gineering Co., 


Gilbert H. Dunstan, associate professor of 

nitary engineering at the University of 
Alabama, has been reelected treasurer of 
the Alabama Water and Sewage Works 
Association 


Harold S. Ellington, president of the De- 
troit architectural and engineering firm of 
Harley, Ellington and Day, Inc., has been 
ippointed to the Detroit Metropolitan 
Area Regional Planning Commission for a 
one-year term. The commission was estab- 
lished to develop a long-range planning pro- 
gram in the Detroit metropolitan area 


Oscar L. King is now field engineer for 
Valley territory of the 
Portland Cement Association. He has been 
Abingdon Township engineer at Abingdon, 
Pa 


the Tennessee 


Lee G. Warren, former project manager 
for several major TVA construction jobs, 
has opened an office in Chattanooga, Tenn 
His organization, the Warren Engineering 
Corp., is making fuel market surveys in the 
Knoxville area for the Tennessee Natural 
Gas Co. Recently he has been administra- 
tion manager for the Tennessee Eastman 
Co. at Knoxville 


Harvey Hicks Allen has been named city 
inager of Corpus Christi, Tex., succeeding 
Roderic B. Thomas, who has taken a 
ilar position in Dallas. Harry H. Stir- 
man, head of the engineering and construc- 
t division of the Corpus Christi depart- 
nt of public works, has taken over Mr. 

. s former duties as director of public 


Elroy F. Spitzer, recently discharged from 
Navy Civil Engineer Corps, where he 
i lieutenant (jg), has been appointed 
tant city engineer of Kenosha, Wis. 


p. 501) CIVIL ENGINEERING °« 


Frederic L. Copeland, vice-president of 
the Bates & Rogers Construction Corp., 
Chicago, LIl., will reopen the company's San 
Francisco office in September. Other staff 
changes include the promotion of John W. 
Rogers and George N. Martin, both former 
general superintendents for Bates & Rogers, 
to the posts of vice-president and treasurer, 
and vice-president, respectively. They will 
continue to have their headquarters in 
Chicago. 

John G. Staack, chief topographic engi- 
neer of the U.S. Geological Survey since 
1929, has retired after 43 years in govern- 
ment service. Mr. Staack spent his whole 
government career with the topographic 
branch of the Geological Survey, which he 
joined in 1904. During his term as chief 
topographic engineer he was instrumental in 
changing the topographic mapping methods 
of the Survey from ground to stereophoto- 
grammetric. 


Anton Rydland is now with the Kellex 
Corp. at Oak Ridge, Tenn. Until lately 
he was in Houston, Tex., as senior civil 
engineer for the Ambursen Engineering 
Corp. 

William Stemwell, formerly administra- 
tive assistant to the chief design engineer 
of the Tennessee Valley Authority at Knox- 
ville, Tenn., has become departmental 
engineer with Birch-Johnson-Lytle and will 
be in charge of the engineering department 
of their Seattle, Wash., office. The firm 
has a contract for construction work on 
army bases in Alaska. 

Earnest Boyce, professor of municipal and 
sanitary enginecring at the University of 
Michigan, has been appointed chairman of 
the civil engineering 
department there 
He was formerly pro 
fessor of sanitary 
engineering at the 
University of Kansas 
and chief engineer of 
the division of sani- 
tation for the Kansas 





State Board of 
Health. In 1941 he 
served as water 


supply consultant for 
the Army in the office 
of the Quartermas- 
ter General and subsequently was senior 
sanitary engineer for the U.S. Public Health 
Service. 

Gordon M. Fair, dean of the graduate 
school of engineering of Harvard University 
and a member of the board of directors of the 
Rockefeller Foundation, is making a study 
of sanitary engineering research and educa- 
tion in Europe for the Foundation. His re- 
port will be used by that organization in 
planning its future engineering activities 


Earnest Boyce 


abroad 

R. M. Shipman has opened a consulting 
engineering office in San Antonio, Tex. 
Until lately he was in the construction di- 
vision of the Veterans Administration in 
Dallas, Tex 

Joseph E. Jenkins has resigned as district 
sanitary engineer for the Fort Worth dis- 
trict of the Texas Health Department and is 
now associated with Joe Rady, Fort Worth 
consultant. 
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Kirby Smith has been promoted to the 
position of vice-president of the Raymond 
Concrete Pile Co., New York City. Last 
year he retired from 
the Navy Civil Engi- 
neer Corps, in which 
he held the rank of 
rear admiral, and 
was appointed gen 
eral deputy expediter 


for the Veterans 
Emergency Housing 
Program Admiral 


Smith was helped in 
this work by his ex- 
perience in develop- 
ing and supervising 
Kirby Smith a 4',-billion-dollar 
building program for 
the Navy in the United States and various 
strategic outposts, including Hawaii and the 
Canal Zone. He recently went from the 
housing position to the Raymond Concrete 
Pile Co 





with the Illinois 
Springfield, as 
crossings. 


Albert Raulin is now 
Division of Highways at 
civil engineer on _ railroad 
Formerly he was with Jenkins, Merchant 
and Nankivil, Springfield consulting firm. 


Henry G. Porak has replaced Charles H. 
Williams as city engineer of Olympia, Wash. 
Mr. Williams continues as water superin- 
tendent and is also serving as inspecting en- 
gineer for a million-dollar water supply 
project under construction Mr. Porak, 
who spent many years with the Washington 
Highway Department, has recently been 
assistant city engineer of Tacoma 


Fred G. Blackwell has resigned as civil 
engineer for the TVA at Jefferson City, 
Tenn., to accept a position with the Scioto- 
Sandusky Conservancy District at Colum- 
bus, Ohio. 


I. N. Mayfield has left the U.S. Engineer 
Corps in Mineral Wells, Tex., and is now in 
the employ of the Portland Cement Associa- 
tion, with headquarters in Austin. 


John A. Focht, Jr., who received his mas- 
ter of science degree in soil mechanics from 
Harvard University last June, is with the 
Waterways Experiment Station at Vicks- 
burg, Miss. 


W. L. Hempelmann, consulting engineer 
for the Chicago division of the asphalt 
sales department of the Texas Co., is retiring 
after 32 years of serv- 
ice Before joining 
the Texas Co. in 
1915, Mr. Hempel 
mann served the city 
of St. Louis, Mo., for 
years as engi 
neer in charge of 
bituminous pave- 
ments and supervisor 
of the city’s asphalt 
plant and laboratory 


nine 





He has been active 
W.L. Hempelmann for many years in 
the American Pub- 


lic Works Association and the Association of 
Asphalt Paving Technologists 
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Rear Admiral Lewis B. Combs will be 
come head of the department of civil engi 
neering at Rensselaer Polytechnic Institute, 
Troy, N.Y., next 
January upon his re 
tirement from the 
Navy, in which he 
has served since 
shortly after his grad 
uation from R.P.I 
in 1916. From 1939 
through the war 
years Admiral Combs 
was assistant chief 
and executive officer 
of the Navy's Bureau 
of Yards and Docks 
and directed the Civil 
Engineer Corps. He was awarded the 
Navy Distinguished Service Medal, and is 
now director of the Atlantic division of the 
Bureau of Yards and Docks, with head 
quarters in New York. In the Rensselaer 
post, he succeeds Emil H. Praeger, now a 
partner in the New York consulting firm 
of Madigan-Hyland 





Lewis B. Combs 


J. G. Turney has opened an office as con 
sulting engineer in Houston, Tex. He was 
formerly director of public works and city 
engineer for Houston 


Murphy U. Snoderly, former city manager 
of Johnson, Tenn., has assumed his new 
duties as service director of Knoxville, 
Tenn 


Melvin R. Williams, formerly associate 
hydraulic engineer for the U.S. Geological 
Survey at Atlanta, Ga., has been appointed 
district engineer for the Survey at Mont 
gomery, Ala., in charge of surface water in 
vestigation in Alabama and Mississippi 
He recently returned from a six-month 
assignment to Japan evaluating the water 
power resources of the country 


Alfred C. Stiefel, until lately hydraulic 
engineer for the Colorado Water Conserva 
tion Board at Denver, has been appointed 
topographic engineer in the plans and coor 
dination division of the topographic branch 
of the U.S. Geological Survey in Washing 
ton, D.C 


L. W. Cook has joined in the formation of 
Cook and Zern, a consulting partnership 
specializing in the design of structural frames 
and foundations. Offices are in the Wabash 
Building, Pittsburgh, Pa 


A. V. Saph, Jr., has been appointed by 
Governor Warren of California as third 
member of the California State Board of 
Registration for Civil Engineers, succeeding 
Mark Falk, who resigned. Both are San 
Francisco consulting structural engineers 


Elisworth W. Bassett has joined the 
Public Works Committee of the U.S 
Senate, for which he will furnish engineering 
analyses and advice regarding proposed 
legislation. He formerly was assistant chief 
of the flood control division of the Office of 
the Chief of Engineers 


John H. Gaughan is now resident engineer 
for Ebasco Services, Inc., Fort Worth, Tex 
He was previously with the Tennessee East 
man Corp., at Kingsport, Tenn 
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J. B. Converse, consulting engineer of 
Mobile, Ala., and a director of the Chamber 
of Commerce of the United States, was 
recently made chairman of the organiza- 
tion's Committee on Education. 


Charles Holbrook has left the construc- 
tion plant division of the Tennessee Valley 
Authority to go with the engineering firm of 
Patchen & Zimmerman at Anniston, Ala 


Leslie G. Sumner has retired as engineer 
of bridges and structures for the Connecti- 
cut Highway Department after 31 years 
with the department. Before 1945, when 
he was appointed to his most recent position, 
Mr. Sumner was in charge of all bridge con- 


struction 





Wilfred Atherton Clapp (Assoc. M '06) of 
South Weymouth, Mass., died on Febru- 
ary 10, 1947, at the age of 77. Mr. Clapp 
spent his early career with the U.S. Coast 
and Geodetic Survey and the Metropolitan 
Water Works at Clinton, Mass. From 1902 
until his retirement in 1938 he was in the 
Army Corps of Engineers, serving as super- 
intendent of construction at Portland, Me., 
and San Francisco. More recently he had 
been stationed at the headquarters of the 
6th Corps Area at Chicago 


Grover Francis Conroy (M’ 30) assistant 
engineer for the State Railroad Commission, 
San Francisco, Calif., died on May 19. Mr. 
Conroy, who was 60, had been in the New 
Mexico Highway Department—-for several 
years as state highway engineer. He had 
also been field representative for the Port- 
land Cement Association in various parts of 
the country, and superintendent of con- 
struction for the Southern Surety Co. 


Walter Wesley Gaskins (Assoc. M '20) of 
Port Huron, Mich., died on June 2, at the 
age of 58. Mr. Gaskins had been with the 
Cambria Steel Co., at Johnstown, Pa., and 
structural designer for A. L. Trout, Detroit 
consultant. From 1919 until recently he was 
on the engineering staff of Marysville, Mich., 
successively as engineer in charge of city de- 
velopment, secretary-treasurer, and city 
engineer 


William Adams Goff (Assoc. M. '26) con- 
sulting engineer of Philadelphia, Pa., was 
fatally striken in his office there on June 9. 
Mr. Goff was connected with the Camden, 
N.J., firm of Remington & Vosbury before 
establishing a consulting practice in Phila- 
delphia in 1938. He designed and con- 
structed sewer systems and water treat- 
ment plants for numerous municipalities 
and, during the recent war, was architect- 
engineer on the construction of the Valley 
Forge General Hospital at Phoenixville, 
Pa.; the Newton D. Baker General Hos 
pital at Martinsburg, W.Va.; and the Naval 
Supply Depot at Williamsburg, Va. 


Ulysses B. Hough (M'02) pioneer ep. 
gineer and builder of Spokane, Wash., died 
there on May 28, at the age of 83. M, 
Hough was in charge 
of much early engi. 
neering construction 
in Spokane, and 
served as city engi 
neer in 1893. For six 
years he was with the 
Bunker Hill (Co, 
supervising construc. 
tion of the Kellogg 
Tunnel in Idaho and 
acting as construc- 
tion engineer on the 
mill. He also built 
the first unit of the 
great ore smelter at 
Trail, B.C., and laid out the railroad from 
Trail to Rossland. In later years, prior to 
his retirement in 1932, he was engaged in 
building flumes for logging 


Edward Godfrey (M’09) structural en- 
gineer for the Robert W. Hunt Co., Pitts- 
burgh, Pa., died in a hospital there recently 
as the result of being struck by an automo- 
bile. Mr. Godfrey, who was 76, had been 
connected with the Hunt Co. for almost 3 
years. A graduate of the Western Uni- 
versity of Pennsylvania, he taught there be- 
fore going to the Hunt Co. 


Ralph Weller Greenlaw (Assoc. M ‘II) 
since 1930 chief engineer and treasurer of 
Hart & Early Co., Inc., New York City, died 
at his home in Teaneck, N.J., on June 26 
He was 67. Mr. Greenlaw was for some 
years chief engineer for the Heyman & Good- 
man Co., of New York, on subway and tun- 
nel construction work. He had also served 
as assistant division engineer on the con- 
struction of the Catskill Aqueduct. 


Shirley Clark Hulse (M '14) of Bedford, 
Pa., died suddenly at his home there on 
June 18, at the age of 68. A specialist in 
concrete and hydraulics, Mr. Hulse spent 
30 years as a field engineer on construction 
projects in the United States and Central 
and South America. His engineering 
reminiscences were published in the May 
1944 issue of Crvi. ENGINEERING. For 
the past 15 years Mr. Hulse had been 
with the Hartley National Bank of Bedford 
and, at the time of his death, was president 


Charles Morris Hunter (M ‘'22) vice- 
president of the Pounding Mill Quarry 
Corp., Pounding Mill, Va., died suddenly at 
his home there on June 16. Mr. Hunter, 
who was 71. had served four terms as @ 
member of the Virginia House of Delegates 
Before becoming connected with the Pound- 
ing Mill Quarry Corp. in 1922, he served as 
construction engineer for the Chesapeake 
and Ohio Railroad and the W. W. Boxley 
Co., of Roanoke, Va. 


Roy Wrenshaw Jablonsky (Assoc. M 
'21) highway engineer and surveyor for >! 
Louis County, Missouri, died in a hosptt il 
in St. Louis on June 13, at the age of % 
Mr. Jablonsky had spent most of his career 
with the St. Louis County Highway Depar' 
ment, having gone there as assistant count) 
highway engineer in 1910. Since 192! 
when he became county highway enginec! 
he had supervised the building th 
county’s hard-surfaced road system 





U. B. Hough 
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ARM-TO-MARKET ROADS are two-way trade routes. They carry food to cities; manufac- 
ured goods to farms. Important to highway officials and engineers in the development of these 
: ‘tal roads is Barrett-Tarvia* road tar, a dependable and economical all-purpose paving material. 
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M HOW BARRETT SERVES THE ROAD BUILDING INDUSTRY. Barrett Tarvia* road tar 


and Tarvia-lithic* bituminous concrete, which have long been favored paving materi- 
als of road officials and engineers, meet almost every requirement for dependable, 
low-cost road construction, maintenance and repair. Barrett also makes Wood Pre 
servatives for guard rails and bridges, Protective Coatings for culverts and under- 
ground pipe, and Waterproofing for viaducts and tunnels. These and other Barrett 
basic products establish Barrett as ONE OF AMERICA’S GREAT BASIC BUSINESSES. 


THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Strect, New York 6,N.¥ 


TIP TO ROAD MEN: If any of the country roads in your territory need attention, ask 
the Barrett field man for suggestions He can help you. 
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Jesse Baker Snow (M ‘()7) chief engineer 
of the New York City Board of Transporta- 
tion from 1934 to 1945, died in Great Neck; 
N.Y., on June 16 
He was 79. An ex 
pert in tunnel con- 
struction, Mr. Snow 
was resident engineer 
on the construction 
of the Long Island 
Railroad and B.M.T 
subway tubes under 
the East River in 
New York During 
the planning of the 
Holland Tunnel he 


served as principal 





J. B. Snow assistant engineer for 
the New York State 
Bridge and Tunnel Commission He 


joined the Board of Transportation in 1925 
is division engineer in charge of tunnel work. 


John Edward August Linders (M. '23) 
ince March 1946 chief of the engineering 
section, Bureau of Community Facilities, 
Federal Works Agency, Washington, D.C., 
died on June 8. Mr. Linders, who was 71, 
was for some years engineer of design for 
the Frazier Sheal Co., Cleveland, Ohio. He 
had also held a similar position in the Cleve- 
land Department of Public Utilities. Later 
he served as chief engineer for the Public 
Works Administration in Cleveland and 
Pierre, S. Dak 


Clarence Spencer Marsh (M ‘45) sales 
engineer for the Dave Steel Co., Skyland, 
N.C., died suddenly there on June 20 He 
was 48, and a veteran of both World Wars 
In the recent war he commanded the 870th 
Engineer Aviation Battalion, and held the 
rank of lieutenant colonel Prior to the 
war, Mr. Marsh was for ten years civil en- 
gineer for the U.S. Veterans Administra- 
tion, and he had also been with the Phila- 
delphia Electric Co. and the Midwest 
Piping Co., St. Louis, Mo 


Howard Charles Paddock (M ‘22) of 
Port Washington, N. Y., died at his home 
there on June 25. Mr. Paddock, who was 
72, retired in 1932 after many years with the 
Turner Construction Co., New York City 
A specialist in steel and concrete structural 
work, he assisted in the construction of 
Pennsylvania Station in New York, build 
ings at the Brooklyn Navy Yard, and the 
Franklin Field Stadium in Philadelphia 


William Joseph Rowland (M ‘43) con 
struction engineer of Vicksburg, Miss., died 
in the U.S. Veterans’ Hospital in New Or- 
leans, La., on May 21 He was 44. Mr 
Rowland was a veteran of World War II, in 
which he served with the rank of captain 
Prior to the war, he had been at the U.S 
Waterways Experiment Station in Vicks 
burg for a number of years—most recently 
in the capacity of chief of the Soils Division 
Field 


Joel Edmond Svedlund (Jun. '46) junior 
engineer for the U.S. Bureau of Reclama 
tion, Denver, Colo., died on January 28 
He was 27 years old, and an alumnus of the 


University of Colorado, class of 1946. 
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Russel E. Takken (M’ 44) assistant civil 
engineer, the Cleveland Electric Illumin- 
ating Co., Cleveland, Ohio, died suddenly 
on June 8. Mr. Takken, who was 57, had 
been with the Cleveland Electric Illuminat- 
ing Co. since 1924. Prior to that, he was a 
designer for the Detroit Edison Co., and en- 
gineer for the Carborundum Co., Niagara 
Falls, N. Y. He had also been in the Army 
Corps of Engineers for several years 


William Bernard Ward (M '35) struc- 
tural engineer of Cincinnati, Ohio, died in 
that city on June 6. He was 57. For 25 
vears Mr. Ward was on the engineering 
staff of Tietig & Lee, Cincinnati firm of 
architects. More recently he had had his 
own structural practice, serving as designer 
and builder on a number of municipal and 
industrial projects in Cincinnati. 


Joseph Sanford William (Assoc. M. ’42) 
for the past five years superintendent for 
Charles J. Spielman, Baltimore, Md., died 
on May 10, at the age of 48. Mr. Williams 
spent several years with the Maryland 
State Road Commission, and several years 
as construction superintendent for the 
Baltimore engineering and contracting firm 
of Ligon & Ligon. He had also been en- 
gineer and superintendent on the construc 
tion of several sewage-treatment plants and 
sewerage pumping stations in the Baltimore 
area 


Solomon Mark Swaab (M '()8) consulting 
engineer of Philadelphia, Pa., died in that 
city on June 13, at the age of 76. In the 
course of 30 years’ service with various 
municipal departments, Mr. Swaab worked 
on many Philadelphia 
improvements, rang- 
ing from the Phila- 
delphia-Camden and 
Delaware River 
bridge projects to re- 
clamation of the 
““Meadows” in South 
Philadelphia As 
chief engineer of the 
Keystone Construc- 
tion Co., he designed 
the Market Street 
subway and the ele- 
vated railroad line to 
69th Street. He also drew the initial plans 
for the subway loop around City Hall 
and the Broad Street subway. Mr. Swaab 
had served as president of the Philadelphia 
Section of the Society 


S. M. Swaab 


Roy Richard Zipprodt (M °37) consulting 
engineer for the American Iron and Steel 
Institute, New York City, died at his home 
in Summit, N.J., on June 20. Mr. Zipprodt, 
who was 57, had research experience with 
the Emergency Fleet Corp. and the National 
Bureau of Standards. From 1928 to 1936 he 
was in charge of all structural operations for 
the Portland Cement Association in New 
York, New Jersey, and New England, and 
from 1936 to 1940 was associate professor of 
civil engineering at Columbia University. 
During the recent war, he was connected 
with the Military Planning Division of the 
Office of the Quartermaster General in 
Washington, where he had charge of stand- 
ardization and simplification 


The Engineer in 
Building for Peace 


(Continued from page 16) 


seldom that liberty of any kind is Jost 
all at once.” Our minds must not 
weakly capitulate to the cynicism 
which exalts national selfishwess, and 
we must cling hopefully and faithfully 
to the ideals of our past, so that we 
shall not lose that precious liberty 
bit by bit. 

I have dealt up to this point with 
engineers in building for peace, gen- 
erally and idealistically. Now as to 
the American Society of Civil Engi- 
neers and its membership, as a part of 
the engineering profession, as the 
oldest of the Founder Societies, we 
should lead in bringing forcefully be- 
fore the people of this country and the 
people of the world the knowledge 
that engineers must play a most im- 
portant role in the revitalization of 
the world for peacetime pursuits and 
economy. Let us no longer hold our- 
selves within the narrow confines of a 
purely technical life and of purely 
technical thinking. Let our members 
provide the leadership and the finan- 
cial backing within our Society so 
that its professional activities will be 
effective. Let us strike out vigorously 
into the tasks that are here for us to 
do in a manner that shall win for us 
the admiration and the respect of dip- 
lomats and of statesmen, as well as of 
the general public. We can do it. 
Just because we have not done it be 
fore to any great extent is no reason 
why we should not now resolve to 
take our rightful place in the thinking 
and in the building of a new era of 
peace. So long as we adhere to Ameri- 
can ideais, remember that we stand 
upon the firmest foundation of any 
nation in the world. We can try, and 
we can succeed. 


Papers at Duluth Discuss 
Vital Construction Topics 


(Continued from page 435) 


of the desired quality for the mini- 
mum cost. The more engineers and 
contractors respect each other and 
understand mutual problems, the 
more efficient will be their working 
together as part of a team. 

2. The study of contract docu- 
ments and procedures to keep them 
current with modern procedures 

3. The preparation of clear and 
definite specifications so that quat- 
tities can be estimated with reasol- 
able accuracy and contractors cal 


make close bids. The more spect 
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fications are left open to the discre 
tion or determination of the engineer, 
the more the contractor must add 
contingencies to offset unknowns. 

t+. The design of projects to per 
mit economy of operation. For 
example, bridges can be built more 
economically where forms can be 
used repetitively. 

5. The design of projects to 
permit use of materials that can be 
put in place most economically. 

6. The elimination of non-essen- 
tials in plans and _ specifications. 
For example, contractors have been 
required to hand rub concrete surfaces 
when smoothness fulfilled no prac- 
tical purpose. 

7. The writing of specifications 
and requirements to permit mech- 
anized operations to the fullest 
extent, so that expensive hand opera- 
tions are eliminated. 

S. Consultation on costs and 
methods of operation while projects 
are being designed. 

Engineers designing and _ super- 
vising the construction of projects 
should consult with responsible con- 
tractors on practical means of co- 
ordinating efficient design and eco- 
nomical construction methods. You 
will find A.G.C. contractors ready 
and willing to do this. 

For approximately six years the 
start of new construction for benefit 
of the civilian economy has been 
restricted and regulated in one way 
or another by the federal government. 
During the war period the physical 
plant of the nation was subjected 
to abnormal wear and tear without 
normal maintenance and repair and 
modermzation. To catch up on 
these deferred demands for con- 
struction is alone a big job for the 
industry. 

Growth and expansion of the 
nation and development of its na 
tural resources add other demands 
for new construction. Much has been 
learned during the past few years 
of new production techniques with 
reference to both durable and con 
sumer goods. The more efficient 
production and distribution of goods 
requires much in the way of new 
facilities. 

In addition science is making 
tremendous strides and there is the 
possibility that our entire mode of 
life may have to be altered sub 
stantially. There may develop a 
redistribution of industrial facilities 
and homes. Should this come about 
on a large scale, it would necessarily 
involve a tremendous amount of new 
construction, 

The future of the construction 
industry is the future of the nation. 


78 


Progress and development in the 
nation’s future also depend greatly 
upon ability of the construction 
industry to carry out necessary work 
efficiently and economically. It is 
the responsibility of all of us in the 
industry to see to it that our industry 
does meet this need. 


Proposed Projects Develop 
Colorado River Potentials 


(Continued from page 35) 
100,000,000 kwhr annually. Another 
18,000-kw plant located on the Gunni- 
son at the mouth of Sapinero Creek 
would also produce 100,000,000 kwhr 
annually. A 6,000-kw plant at Lake 
Fork near the outlet of Lake San 
Cristobal would produce 12,000,000 
kwhr. 


Davis Dam Completes Lower 550 Miles 

The potential projects that have 
been outlined, together with the 
plants that exist or are under con- 
struction, make up the major part 
of the power resources of the Colo- 
rado River Basin. Upon completion 
of Davis Dam, all structures neces- 
sary to develop the feasible power 
heads on the lower 550 miles of the 
Colorado will have been built. The 
remaining power possibilities in the 
lower basin will then be Bridge Can- 
von, Kanab, Marble Canyon, and a 
few comparatively small projects en 
the lower tributaries of the Colorado. 
The resources of the upper basin 
have hardly been touched. 

The eventual utilization of these 
vast resources depends on a number 
of things, the most important of 
which is a complete agreement be- 
tween the states regarding the alloca- 
tion of water. As previously men- 
tioned, the Colorado River Pact ap- 
portions the water of the Colorado 
between the upper and lower basins, 
but there have been no final agree- 
ments by the states allocating the 
water within those two basins. If 
projects were built for power alone, 
agreements for the division of water 
would not be so vital. Except fo~ the 
increase in evaporation resulting from 
the formation of reservoirs, power 
projects would not make consumptive 
use of the water in the rivers. How- 
ever, it is the Bureau of Reclama- 
tion’s policy to consider all of the re- 
sources of the rivers in planning its 
developments. Its plans for the Col- 
orado therefore include irrigation, 
water for municipal uses, and river 
regulation, as well as for power pro- 
duction. 
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The development of the majority 
of these projects for irrigation pyr. 
poses only would result in a cost of 
water which would be prohibitive 
The Bureau of Reclamation, follo wing 
its past practice in other regions, pro. 
poses to combine the development of 
the power and irrigation features to 
assist repayment of the irrigation 
costs through the application of power 
revenues. 


Bureau of Reclamation Plan 


It is essential that the development 
in this river system, which at best 
will take many years to consummate, 
should go forward under a compre. 
hensive plan which considers all pos. 
sibilities. Every unit of it should be 
critically examined to see that it 
properly fits into the ultimate plan 
The Bureau of Reclamation is spon- 
soring such a plan and as the initial 
step has issued a report entitled The 
Colorado River which contains an in- 
ventory of projects that have thus 
far been investigated. 

There is not enough water in the 
river system to develop all the irri- 
gational possibilities that exist in the 
river basin. It is planned that, with 
the assistance and guidance of the 
states involved, a selection of the 
best of these will be made in the not- 
too-distant future. Following this, 
authorization should be sought from 
the Congress for the plan thus es 
tablished so that the development so 
desirable to enhance the wealth of 
the nation can proceed in an orderly 
and expeditious manner. 


Superhighway in Maine Has 
Latest Design Features 


(Continued from page 30) 

Sand and gravel were obtained pn 
marily from three pits located ad- 
jacent to stations 786, 1515 and 162 
(stationing of turnpike is south to 
north with northern terminal at sta- 
tion 2300). Rock was taken from 
pits at stations 658 and 1620. A 
Cedar Rapids crusher is used at the 
south pit and a Pioneer crusher a! 
the north pit, each with a capacity 
of 250 tons per hour. Portable 
plants have been set up at each pi! 
for screening and grading of aggt 
gates. The average length of hau! 
for base-course aggregate is 5 miles 
with a maximum of 10 miles. Al 
coarse aggregate for the surface cours 
was furnished from a pit at station 
658. f 

Asphalt is delivered to the muxing 
plants by truck transport from Bos 
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The SMITH~KAPLAN Turbine 


EXAMINE the Charts, closely. Note 


performance! 


The most marked advantages of the 
Smith-Kaplan Turbine are its ability 
to maintain high efficiency over a wide 
range of load, and to provide a high 
head condi- 


output under reduced 


tions. And these superiorities are even 
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resulting in marked economy of over- 
lower costs of 
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ton, a distance of 90 miles. Asphalt 
mixing plants are located at two 
points. For the southern half at 
Station 780 there are three mixers, 
two Barber-Greene, continuous type, 
each of 125-ton-per-hr capacity, and 
one Cedar Rapids batch-type mixer 
of 4,000-Ib capacity. For the north- 
ern half at Stations 1400 and 1625 
there are one Standard batch-type 
asphalt plant of 3,000-lb capacity and 
one Madsen batch-type asphalt plant 
of 4,000-Ib capacity. 

After mixing, the asphaltic con- 
crete is transported to the point of 
placement in 2- to 4-cu-yd dump 
trucks. Six Barber-Greene pavers, 
adjustable to 8- to 12-ft widths, are 
employed in placing and ten Buffalo- 
Springfield rollers in compacting, 
six of tandem type and four of three- 
wheel type. 

After paving operations are com 
pleted, gravel will be hauled in for 
shoulders. Shoulders will consist 
essentially of a compacted gravel 
base, the surface of which is to be 
treated with asphalt into which a 
thin layer of cover aggregate 1s to 
be rolled. Loam will be spread 4 
to 6 in. over the median strip and 
embankment slopes and all such areas 
seeded. 

Howard, Needles, Tammen & 
Bergendoff, of Kansas City and 
New York, designed and supervised 
all construction. Grading is being 
done by the Lane Construction Co. 
of Meriden, Conn., and The Savin 
Construction Co., Hartford, Conn. 
E. C. Snodgrass, of Portland, Me., is 
building the York River and Saco 
River bridges. All other bridge work 


is being done by the Lane Con 
struction Co. Perini and Sons of 
Boston, Mass., have the contract 


for paving. 


+ 


Survey Shows Need for 
$8, 000,000,000 Expenditure 


Continued from page 52 

and improvements in the systems of 
14,800 other communities. About 
3,200 new water treatment plants 
are needed along with improvements 
or additions to 4,700 existing plants. 
More than 45,000 miles of water mains 
of various sizes should be built for 
distribution systems. 

About a third of the 3.7-billion- 
dollar need for sewerage is for treat- 
ment works and most of the remain- 
der for collecting and intercepting 
sewers. Such construction would 
provide more than 80,000 miles of 
sewers, more than 12,000 new sewage 
treatment plants, and additions to 
about 1,000 existing plants. Com 
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plete sewer systems are called for in 
9,100 communities, most of them 
small. 

Almost 50 million dollars should be 
spent for 12,000 trucks to collect 
garbage and refuse. Building of 1,090 
incinerators would demand about 70 
million dollars, and equipment such 
as bulldozers and draglines to oper- 
ate 5,500 sanitary land fills would 
cost 25 million dollars. Land and 
miscellaneous expenses would require 
an additional 20 million dollars. 
Here, too, the more populous states 
and the largest cities have the great- 
est needs. 

In more than 6,000,000 rural 
homes where water supply facilities 
are either wholly lacking or are un- 
sanitary, existing supplies must be 
repaired or new ones, mostly wells, 
developed. About 1,700,000 homes 
require either new individual systems 
for disposal of household sewage or 
repairs to existing systems, all at a 
total cost of almost $490,000,000. 


Construction Division Papers 
Highlight Duluth Convention 


(Continued from page 24) 
ments are planned wherein pul- 
verized, magnetically concentrated 
ore, after beneficiation, will be mixed 
with peat in the pelletizing operation, 
forming a reasonably homogeneous 
pellet ideally suited for a_ shaft 
furnace for reducing iron ore. The 
residual shipping product of 80 to 
90 percent metallic iron, compared 
with the 51'/. percent natural iron 
content of current shipping ores and 
with the 63 percent natural iron 
shipping product produced by sinter- 
ing magnetic concentrates, would re- 
sult in freight savings of more than 
$37,000,000 a year, he estimated. 


Use of Girder-Type 
Bridge Sections Affirmed 


(Continued from page 56) 
rejection of all girder sections is not a 
scientific solution. 

I have never claimed that all girder 
sections are aerodynamically stable. 
Professor Farquharson terms my views 
“dangerous."’ I submit that the im- 
pression he conveys—namely, that the 
mere adoption of trusses solves the prob 
lem—is dangerous. The use of trusses 
does not assure stability. 

In the final design for the new Tacoma 
Narrows Bridge, an open space or gap is 
left between the top chord of the truss 
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and the outer edge of the roadway jy 
these outer gaps were closed, the new 
Tacoma section would be catastr:phj. 
cally unstable. However, the public and 
the profession are told that the stability 
of the new Tacoma design is credited to 
the wonderful discovery of the magic 
virtues of the truss type of construction 
Years of expensive and mystifying re 
search must be justified. 

I now have plenty of tests to prove that 
truss sections are not unique or excep 
tional in their aerodynamic character 
istics, and that they may be scientif 
cally represented by equivalent girder 
sections of specific section-ratio. 

What is more, I now have girder sec. 
tions of assured aerodynamic stability 
against vertical, torsional, and coupled 
oscillations at all wind velocities and at 
all angles ef incidence. And these girder 
sections are of practical proportions 

There is another point on which clear 
thinking is required. In this subject 
it is important to distinguish bet ween 
aerodynamic characteristics (wind actior 
on a section) and dynamic characteristics 
(elastic resistance and mass distribution 
Professor Farquharson persists in confus 
ing the two. In challenging my methods 
of aerodynamic analysis and diagnosis 
from simple wind-tunnel tests, he cites 
a mysterious section in which stability 
can be changed without altering the 
wind-tunnel characteristics. 

There is no warrant for mystificatior 
Such examples are easily matched 
Here is one which I derived analytical! 
and which I have publicly demonstrated 
A flat plate suspended from four corner 
springs (spaced c from center line, ¢>r 
shows coupled vertical and _ torsional 
oscillations at a precalculated critica! 
wind velocity. Shift the points of at 
tachment toward the center line (to make 
c=r), and the plate shows violent coupled 
oscillations even at very low wind velo 
ity; the critical wind velocity is reduced 
to zero. Shift the points of attachment 
toward the center line another fraction 
an inch (to make c<r), and the plat 
becomes absolutely stable against ver 
tical, angular, and coupled oscillations 
all wind velocities; the analytical e 
pression for critical wind velocity 
comes imaginary. The same effects can 
obviously be produced by shifting weights 
on the model to change r (the radius 
gyration), instead of changing ¢. It 
either case, the dynamic response 
changed because the dynamic character: 
istics of the section are changed. A! 
of this is elementary, and is easil) 
calculated. 


nT 


D. B. Sremnman, M. ASC! 
Consulting Engineer 


New York, N. Y. 
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Four Worthington 4-cycle Diesel Generating Units now 
operating in the Shenandoah Valley Cooperative plant. 


More Worthington Diesels for 


The first rural electric cooperative organiza- 
tior the United States to manufacture its 
own current—the Shenandoah Valley Electric 


) Cooperative, serving more than 5,200 con- 
B sumers in Virg sinia—has a program for nearly 
di ing its generating capacity, and has 


selected Worthington equipment for the pur- 

oe 

Che present sub-station and switchboard at 
unt in Dayton, Virginia, will be replaced 


with equipment to handle about three times 
voltage 
Ar present, the machinery that produces the 


Model iS M Blue Brute Port- 
thle Self-Priming Centri- 


fuzal Pump 
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| New Portable Self-Priming 
Centrifugal Pump 


] !-priming without re-circulation is the 
7 ture of the new Blue Brute Portable 
, gal Pumps. Most pumps of this type 
u emselves by re-circulating water from 
4 harge side of the casing back to the 


ORTHINGTON PUMP AND 


MACHINERY CORPORATION 


Shenandoah Valley Cooperative 


electricity is driven by five Diesel engines. 
The present 2,300 kw generating capacity will 
be increased by 2,000 kw. 

The original installation, in 1937, con- 
sisted of three Worthington Diesel Generator 
units, a 250 hp DS-3 driving a 170 kw genera- 
tor,a 415 hp DS-5 driving a 285 kw generator, 
and a 500 hp DS-6 driving a 345 kw generator. 

The load grew, and in 1939 Worthington 
furnished a 1,000 hp EE-8 driving a 700 kw 
generator. The present order calls for three 
1,685 hp SEH-8 units to drive 1,180 kw 
generators at 360 rpm. 


impeller suction through priming ports. Blue 
Brute pumps have none of these troublesome 
devices. They prime without them. 

Basically these pumps are all steel. The 
casings are fabricated of rust and abrasion 
resisting steel with smooth, streamlined in 
ternal waterways and pleasing external ap- 
pearance. The impellers are cast of a hard, 
tough alloy iron and the casings are equipped 
with renewable hardened wear plates, easily 
replaced when they have become too badly 
worn. The entire unit is mounted on a rigid 
steel base and all sizes except the 1'2"-3M 
rating are equipped with two pneumatic 
tired wheels. 

Blue Brute Portable Self-Priming Centri- 
fugal Pumps conform in all respects to the 
standards for this type of pump adopted by 
Contractors’ Pump Bureau of the Associated 
General Contractors of America, Inc., and 
each unit carries an A.G.C. rating plate which 
certifies that the pump meets the rigid require- 
ments that have been established. Pumps will 
be available in all A.G.C. ratings from 11" 
3M to 4"-40M, with larger pumps to follow 
later. 

All pumps are equipped with air-cooled 
gasoline engines—single cylinder on 1% 
2" and 3" pumps and four cylinder V-type 
on 4" pumps. 
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Two Worthington Vertical Tur- 
bine Pumps m new filter plant 
at Culpeper, V a. 


from 
the 


public 
WOIKS 
front 


Culpeper 
Pumps 
with 
Worthingtons 


Deep well type turbine pumps furnished by 
Worthington carry river water to and from 
the new filter plant installed by the Town of 
Culpeper, Va. 

This plant has a capacity of one million 
gallons per day, consisting of two one-half 
million gallon filter units. 

The water supply is taken from Mountain 
Run, a stream approximately 1,000 ft. from 
the filter plant. A special screened intake 
structure in the stream permits taking all 
water, if necessary, during drought periods 
and the storing of water in the stream bed 
during periods when the filter plant is not in 


Worthineton Centrifugal 
Pump for pumping sewa ge 


New Line of 
Sewage Pumps 
Announced by 
Worthington 


A new line of “dry pit” centrifugal sewage 
pumps has been introduced by Worthington. 
The line consists of seven sizes for each of 
three types, covering the complete range of 
requirements. Designs have been standardized 
for maximum interchangeability of parts. 

Features of this line include the following: 
renewable shaft sleeve, heavy-duty ball bear- 
ings, positive grease lubrication, non-clog- 
ging impeller, and rugged casing. 

Line fae me scale ¥% in. to 1 in., suitable 
for tracing in plans, are available to consult- 
ing engineers upon request. Also descriptive 
bulletin W-317-B10. 








operation. A 12-in. Cast-iron gravity raw 
water line extends from the intake to the raw 
water well under the ground floor of the filter 
building. Two raw water pumps of the deep 
well turbine type deliver the raw water to the 
coagulating or settling basins. These pumps 
have a capacity of 350 gpm each. 

The filtered water is pumped to the dis. 
tribution system and the water storage stand 
pipe from the clear well by two deep well type 
turbine pumps, each having a Capacity of 
350 gpm. Provision has been made for the 
installation of additional pumps when the 


water demand increases. 
One of 
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Straightening Out 
Highway 37 


6 miles of new highway are being built be ona 
tween Indianapolis and Bloomington . 
straighten out Highway 37. The photo shows 
two Worthington Blue Brute UMW* 
Wagon Drills being driven by two 515 ce" 
Blue Brute portable compressors. Ihe co 
tractor is John Bloomer Construction Co., 


Appleton, Wisc. 
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9 mgd Worthington Turbine Centrifugal Pump at York Water Company's pumping station 


installed in 1946. 


30 MGD is Worthington Record 
at York, Pa. 


One of the outstanding water works in the 
ountry is the plant of York Water Company 
at York, Pa., serving 22,884 connections 

rough 169 miles of mains. The pumping 
station is completely equipped with Worth- 
ington pumping units. 

An early pumping installation using super- 
heated steam was made in 1915—a horizontal 
cross compound crank and flywheel pumping 


engine designed for 8 mgd against 312 ft TDH. 
[wo later Worthington installations were 


Low Pressure Turbines 
Power Capitol 
“ Air Conditioning 












The pumps that serve 
the air conditioning 
system here are 
driven by Worthing- 
fon-Moore Steam 


lurbines 


made—a horizontal cross compound crank 
and flywheel pumping engine rated at 5 mgd 
against 325 ft TDH and a turbine centrifugal 
unit rated at mgd against 325 ft TDH. In 
1946, a second turbine centrifugal was added, 
rated at 9 mgd against 325 ft TDH. This unit 
developed a duty of 169 million ft-lb of work 
per 100 lb superheated steam. 

Thus the present Worthington pumping 
equipment has an aggregate capacity of 30 
mgd. 


In the power plant connected with the United 
States Capitol and surrounding buildings 
Worthington-Moore steam turbines are used 
to drive the chilled water and condenser 
water pumps serving the air conditioning 
system. 

Each of the two chilled water pump turbines 
is rated at 800 hp, and is equipped with sep- 
arate reduction gears. The turbines operate at 
4500 rpm, and the gears reduce the speed to 
1450 rpm. 

The condenser water pump turbines are 
rated at 511 hp. They operate at 4500 rpm, 
and gears reduce the speed to 800 rpm. 

In both cases, the turbines operate on steam 
at 40 lb pressure and exhaust into a vacuum 
of 26 in. 

All four turbines were installed in 1937, 
and they are used approximately 6 months a 
year, an average of 16 hours per day. 
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362 pages of factual information on trical. This Westinghouse Data Book has been prepared 
Westinghouse products for the construc- especially for Architects and Engineers. It contains de- 
tion field: tailed information on all’ Westinghouse products made 
Cirevit Breakers Meters for the construction industry, and is the ‘most’ complete 
Wiring Devices Load Centers book on this subject Westinghouse has ever published. It 
perenne ener presents increased data on applications and specifications, 
Switchboards Substations and Power | han 100 2 frelati . ing ing . 
Seiichi inline plus more than 100 pages of relative engineering information. 
Secatieen Sent Gini, One of its important features is that this book has been 
Generators Steam Jet Ejectors prepared in accordance with the preferences of both Archi- 
Lighting Stokers tects and Engineers. Before its compilation and desiga, « 
een get pape check was made as to what was wanted in a book of this 
Motors and Motor Kitchen and Service te 

character—both in regard to content and manner of pre- 
Controls Equipment 


sentation. In other words, it’s fitted to your needs, to your 
methods, 

Industry-wide distribution of the 1947-48 edition has 
already been made. If you do not have a copy, please le 
us know. Westinghouse Electric Corporation, Pittsburgh 
30, Pennsylvania. J-94750 


Westinghouse 22pro sok Auitaite Lael 


PLANTS IN 25 CITIES . 
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to cut Sewage Disposal Costs 
with TRANSITE SEWER PIPE 


U ARE SEEKING WAYS to lower 
| vage disposal costs, you will be 
sted in the opportunities for sav- 
fered through the use of Transite* 
Check these 7 important 
all of them possible with 


sew er Pipe. 
conomies, 


| 7; 
' AEESTA 


Iransite’s 
OLO) pro- 
des greater flow capacity. This fre- 
uently permits flatter grades and 
shallower trenches with correspond- 


1. Lower excavation costs. 
ow-friction coefficient (n 


lower excavation costs. 


Ziv 


2. Lower handling costs. Long 13- 
foot lengths and light weight mean 













a 


te en 


© . s Wage 
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greater footage per truckload . . . less 
time required for unloading and low- 
ering the pipe into the trench. 


3. Lower pipe laying costs. Four 
classes of pipe, to meet a wide range of 
strength requirements for all loading 
conditions, minimize the need for costly 
concrete cradles. And Transite's long 
lengths mean fewer joints to assemble 

. less time for laying to line and grade. 


4. Use of smaller diameter pipe. 
Transite’s tight sleeve type joints are 
an effective safeguard against infiltra- 
tion. Thus the total sewage load is re- 
duced, which, coupled with Transite’s 


1947 


higher flow capacity, makes possible 


the use of a smaller diameter pipe. 


5. Minimum maintenance. Made of 
asbestos and cement combined by a 
special process, Transite Sewer Pipe is 
highly corrosion-resistant. Its tight 
joints safeguard against root trouble 
And every length is factory-tested for 
strength and uniformity. 


6. Reduced treatment costs. By cur- 
ting down on infiltration and reducing 
plant load, Transite helps reduce oper- 
ating costs and conserve plant capacity 
for increased loads incident to future 
community growth. 


7. Smaller treatment plants. Because 
Transite Sewer Pipe minimizes infil- 
tration, plant capacity is more efh- 
ciently used. Where new plants are 
being designed, substantial savings in 
initial cost of construction and equip- 
ment may often be effected. 


For further information, write for je 
Brochure TR-21A. Johns-Man- " ‘ 


ville, Box 290, New York 16, N.Y. 
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Politics Needs Engineers 


Continued from page 47 
itomic bomb, have recognized their 
tremendous responsibility to the rest 


of the world and have organized 
themselves to fight vigorously to 
insure the proper control of the 


weapon and the use of atomic energy 
for the benefit oi mankind 


his small beginning, however, is 
not enough. We must all participate 
directly and actively, not only as good 
citizens, but in view of our special 
training and experience, as engineers, 
in the everyday affairs of govern 
ment In an era aptly called the 
\ge of Science, more engineers and 
scientists should be in positions of 
Government and society 
have for too long tolerated an in 
efiiciency and wastefulness that we 
as engineers would never countenance 
projects. Govern 
ment, in making far-reaching de 
has much too often been 
swayed and misled by selfish pressure 
groups and purely political con 
siderations which are entirely foreign 
and unknown to the scientific and 
engineering methods of analysis and 
solution 


leadership 


on engineering 


CISIOTIS, 


There is a crying need in the 
policy-forming government service 
for many more trained engineers 


than have to date participated. 

This is a challenge to the engineer 
to participate directly and actively 
in government and public affairs, to 
take direct political action to insure 
that his technical achievements are 
used and controlled for the benefit 
of mankind, and thus truly to fulfill 
his duty to society. 

Merely casting your ballot 1s not 
enough to square you with your 
duty as a citizen. If an ignorant 
or bad man achieves election or a 
public office, do not blame him, blame 
yourself. He only seized an oppor 
tunity you let pass. If an intelligent 
or good man attains public office, 
it is your duty to support him against 
all detractors or defamers 

Experience has shown that engi 
neers usually get into reform move 
ments when conditions in a com 
munity get so intolerable that a 
crusade against the politicians in 
power 1s the only recourse. Properly 
handled, reform crusades are 
usually successful. When the re 
formers win and get into power, the 
rascals’ are thrown out, and good 
government has an ining. Che 
crusading organization usually feels 
that its work is gradually 
disintegrates and, at the next election 
the political party which was thrown 
out has its organization still intact, 
with which it gets back into power 


these 


done, 
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This 1s why reform admunistrations 
usually last only one term. When 
I refer to a crusade “properly 
handled,” it does not mean that a 
bureau of municipal research, a citi- 
zens’ union, or a group of civic 
organizations would by themselves 
be considered “proper handling.” 
Experience has shown that the only 
way to bring about a successful out- 
come is to have a political organiza- 
tion which is better organized than 
those of the main political parties. 

At first inclination this would seem 
to be almost impossible of aecomplish- 
ment, but experience has shown that 
the main political parties are not as 
strongly organized as they have the 
reputation of being. With a good 
cause, the proper spirit, and the 
ability and desire for really hard 
work, and with the “know-how,” the 
task is not so difficult. 

With proper unselfish leadership, 
you will find the majority of people 
anxious and willing to help in the 
furthering of a good civic cause. 
This has been proved time and time 
again, beyond the shadow of a 
doubt. 

However, a simpler method than 
that of the crusade is for engineers 
to enter directly into the main 
political parties in order that their 
voices may be heard and be an in- 
fluence in party policies. Along this 


line, former President Taft said, 
‘However useful the independent 


voter may be, the existence of parties, 
their maintenance and their dis- 
cipline, are essential to the carrying 
on of any popular government.”’ 

Experience has shown that organi- 
zation is essential to political solutions 
as it is in other fields, and it therefore 
behooves engineers to enter political 
life, preferably through existing politi- 
cal organizations. 

Perhaps we as engineers and men 
of science can by such action solve 
the human problems facing the world 
today as we have solved so many of 
its technical problems. Perhaps we, 
applying our scientific knowledge 
and methods to the conduct of 
government, can succeed where the 
statesmen and politicians have failed. 
In a world made one by science, 
perhaps we as part of the interna- 
tional brotherhood of men of science, 
disregarding national boundaries, 
languages, customs and _ traditions, 
can by the use of science make this 
truly One World—a world of true 
democracy, of prosperity and 
enduring peace 


This paper is a digest of a recent talk 
given by the author to the Cooper 
Union Alumni Association. 
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ANALYTIC GEOMETRY 


1947 * 


PREVENTION ADMINISTRATE Ry 


F. G. Lippert McGraw-Hill Book ( New 
York and London, 1947, 159 pp., illus diagrs 
charts, tables, 9'/1 =< 6 in., cloth, $22 De 


tailed and specific guidance is provided in each of 
the various functions essential to effective ace 
dent prevention The necessary steps are pre 
sented for the organization and operation of ar 
accident prevention program including the 
collection and evaluation of data, training an 
follow-up procedures, union participation policy 
establishment, etc. The subject is approache 
from the viewpoint of the persons responsible for 
the development, administration, and ucce 
of the program 


By D. S. Nathan and ( 


Helmer. Prentice-Hall, Inc., New York, )947 
402 pp., diagrs., charts, tables, 9'/. & 6 in... cloth 
$3.50. The author's intent is not only to offer 


direct preparation for subsequent mathematica 
and engineering studies but also to help th: 
student develop his ability for logical thinking 
To this end, the beok is so arranged that th: 
various important aspects of analytic geometry) 
based on the early development of the concep: 
of the angle and the directed line segment 
carried respectively from the simple to the m 
complex treatments 

NGINEERING, SCIENCE, AND MANAGEMENT Wa» 
TRAINING, Final Report By H. H. Arms» 
Bulletin 1946, No. 9. Federal Security Agency 
U.S. Office of Education, 161 pp., diagrs., table 
9 X 6in., paper, 35 cents. A brief, factual out 
line is presented of the origin, development, p 
cipal 9 characteristics, and genera! © 
sults of the college-level war-training progra 
conducted from 1940 to 1945. Part I is @ narr 
tive account of the basic principles, policies, a 
procedures, the contribution to the war eflor 
and the resulting permanent educational value 
Part II sets forth in greater technical detail th 
authorizations, organizations, and methods of « 
ministration employed 

ILING AND INDEXING, a Study of the Princ 
and Practice of Classification as Applied to Filing 
Systems. O. W. Roskill & Co. (Reports) Ltd 
London, S W.1 (14 Great College St.), England 
1946. 169 pp. plus appendices. 8 pp., tables, 14 » 
Mein., paper, £2, 2s Following a brief discu 
sion of the purpose of filing, this useful stud) 
presents simple methods of classification > 
name or subject, including cross-reference « 
rangements) Approximately the middle hal! 
the work is devoted to detailed description of th 
major classification systems (Dewey Decima 
Library of Congress, etc.4 now in general ux 
Both the simple and extensive systems of classi! 
cations are critically analyzed with respect | 
their use in particular circumstances and | 
various kinds of material. Information 
also given on the physical equipment for film 
and on the management of files 


Tue) Furvure or Hovsine By C. Abras 
Harper & Brothers, New York and Lond 
1946. 428 pp., illus., tables, 9'/: X 6 m., ch 


$5 This comprehensive and up-to-date s 
discusses fully the question of home owners! 
and home building, the operation of the real es! 
and construction industries, and the con! 
between government control and private 
ests In the final section, the author prope» 
program for housing reform, including 
aims, planning procedures, and necessary #£ 


Books in the Engineering Societies |: 
brary may be borrowed by mail by ASCE 
members for a small handling charge. The 
Library also prepares bibliographies, main 
tains search and photostat services, and ca® 
provide microfilm copies of any item ‘n ‘ts 
collection, Adérese inquiries to Bee & 
Phelps, irector, ineering Societies 
Lineasy. 29 West 39th Street, New York 18 


N. 


Continued on page 100 
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: This one-man, International tractor and scraper unit 
br ; . 
a Lor moves 100 yards of earth to the fill in an hour! It’s 
date st on a big road-building job for a logging company in 
Bam the mountains of northwest Washington. 
he 
va The International TD-18 Diesel has the power to 
lug its matched scraper without assistance, even 
: through this hardpan and gravel. It has the ma- 
neuverability and secure footing to handle the load 
. on steep grades as well as on the fill. 
y ADA 
je. The A lot of earth gets moved at minimum cost for 
}, main , ‘ 
and cas labor, fuel and maintenance under these circum- 
m in its 
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stances. That’s why the demand for International 
Crawlers and matched earth-moving equipment be- 
comes greater and greater every month. 


Ask your International Industrial Power Dis- 
tributor for the interesting facts about this and 
other tractors in the complete International line. 
Let him help select the power and equipment you 
require. 

Industrial Power Division 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago 1, Illinois 





“| NTERNATIONAL POWER 


DIESEL ENGINES - POWER UNITS 


CRAWLER AND WHEEL TRACTORS - 


514 ENGINEERING « August 1947 





87 





——— 








BURROUGHS 


4 


4 


Additions to Membership 


MonAME! Jun 17) Graduate 
Minnesota (Re 045 Four 
Minneapolis 14. Minn 


MARMADUKE M 17 Co 

SA Al Chf. Air Installa 
Egtin Field. Fla 

Assoc. M 47) ¢ 

f Public Works 


HAKIM HANI 
student of 


teenth 


Bureau 
Hall, San 


Engr 
ity 
Cait 
Roserr ArRcHIBALD KENNETH Jun 
Draftsman, Acme Ornamental Iron Works 
Rainer Ave Res $220 Thirty-first Ave 
seattle OO. Wash 
Ac TON Davis (Assoc. M. ‘47) Asst. Project 
Thompson & Contr., Box 303 


ort, SA 


street (en 


Ureircn Feu (Jun 17 all 56 No 
Bogota, Colombia, S.A 
KASEY Assoc. M. ‘47 

C-eological Survey 107 Old 
Tenn 


lopographi 
Post 


HAILEY Jor 
Kngr I 
Office, Chattanooga 

ate 


Topeka 


Arva Harian (Jun. 47) Civ. Engr 
Masonic Temple 


Kans 


Becuerr, Cuaries Harowp (M. 47) Director, Div 
of Water Re State Dept. of Conservation 
Underwriters Bldg Indianapolis, Ind 

Henry Assoc. M 47) Constr 

Engr. Public Works Office, Potomac River Naval 

Command Naval Gun Factory Washing 

ton 25, D¢ Res 129 North Park Drive 

Arlington, Va 


BoLAND, JTOHN 
Boland Constr. Ce 
0. Mo 

BooTHu 
Lo 07 Madison Ave 

BRorero-Hovos, Arturo (Jun. ‘47 
Hidroelectrica de Caldas (Res 
22.20), Manizale Colombia, S.A 


KANDY 
Highway Comm 
Re Cottonwood Fall 


ources 


HeRKEY JAMES 


VINCENT, JR Jum. ‘47 John \V 
2715 Dalton Ave... St. Louis 
Lours Freperick (M. '47) George A. Fuller 
New York 22, N.Y 

Engr., Centra 
Carrera 19, No 


Burorp, Rosert Srrorwer (Jun. 47) Designer 
Bridge Dept Chesapeake & Ohio Ry. Co., 1001 
First National Bank Bldg Re 1511 Hanover 

Richmond 20, Va 
M i7 Asst Gen 
Avondale Marine Way 
Ridgewood Dr 


CHARLES MAYRANT 
gr. in charge of Eng 
Im West wego Re 107 
Metairie 20 La 
BULO 
dro), Y 


Bulot & Don 
Hills, Calif 

Lumpkin (Jun. “47) Civ 
Authority $15 Union 


FRANCIS Henry (M 17 

S38 Brighton Way. Beverly 
Engr., 
Bldg 


ISAAC 
Valley 


Tenn 


Pennessee 
Knoxville 
ABANISS 

Enger -Constr 

House Re ‘1 
FRANK Hewes (Assoc. M. 47) Cons. Engr 
H. Chick 1G16 Me Pinehurst 


FPrReperick Eve M 47 
Custom 
Colo 


WELLIAM 
Bureau of Reclamation 
) Marion St Denver 
HICK 
Frank nroe St 
Wash 
‘ Engr 
‘ound Bldg 
98, Decatur 


IN MEMBERSHIP GRADES 


ADDITIONS, TRANSFERS, REINSTATEMENTS, AND RESIGNATIONS 


From June 10 to July 9, 1947 


Josern (M’° 47) Cons 65-39 
Middle Village, N.Y 
BLAINE Jun 17) San. Ener 
Cowley County Joint Health Dept., 106 East 
East Oth St Res.. Box 455), Winfield, Kans 
DemirHaNn (Jun 47) 73 Kucuk Camlica 
Kisikli, Istanbul, Turkey 
Pate werr, Prancrs Xavier (Jun. 47 
State Highway Dept., 4700 Drexel 
3019 Richmond Ave.) Dall+s, Tex. 
Assoc. M. ‘47 
Res., 312 


Dwyer, Joun Ener 
seventy eighth ot 


ELLER CLYDE 


Krot 
Yolu 

Office Engr 

Drive (Res 


Student 
Terrace 


Grad 
Breeze 


swan Hua 
Wisconsin 


F ene 
Univ. of 
Madison, Wis 

FIsSCcHMAN, LEON 
Man. Penobscot Shoe Co 
ton, Mass 

Fone, Istpro Jun 17 
Panama 


Henry (M 47) Merchandise 
210 Lincoln St Bos 
P.O 


Box Ti, Colon 


CLARENCE T Assoc. M. ‘47) Civ. Engr 
Ener. Office, P.O. Box 59, Louisville, Ky 
20 Cromwell Rd., Greenhills, Cincinnati 18 


Foust 
us 
Res 
Ohio 
Kavst KaArkHosROt Assoc. M. ‘47 
Indian Waterways Experiment Station 
India |, Byramjee Jeejeebhoy Road 
Elphinstone Road, Camp), Poona | 


FRAMKI 
Director 
Govt of 
Res 17 
India 

Huecn ALexanper (Assoc. M. ‘47) 
Public Works Dept. (Res., 36 Kand 
Wellington, New Zealand 
Henry (Assoc. M. ‘47) Chf 

Greyhound Post Houses. Inc., 58 

Chicago (Res., 528 Sheridan 


FP ULLARTON 
Senior Engr 
St., Karori 

Goupe, CHARLES 
Constr., Engr 
East Roosevelt Rd 
Rd, Evanston), Ill 

Goius, Ezra (Jun. ‘47) Junior Engr., Parsons 
Brinckerhoff, Hogan & Macdonald, 75 Fulton St 
New York (Res., 59 Clara St., Brooklyn 18), N.Y 


Grarton, Etpon Cartyus M. ‘47) Chf., Eng 
Branch, Rail Transport Div., Civ. Transporta 
tion Section, G.H.Q., Army Post Office 500, Care 
Postmaster, San Francisco, Calif 

Harry Gorpon (Assoc. M. '47) 


State Dept. of Public Works 
Res., 26 Ashton St., Beverly 


Junior Civ 
100 Hashua 
Mass 


Cameron CHARLES, JR Jun. °47) 
Ener Eastman Kodak Co., Kodak 
128 Cady St Rochester 8, N.Y 


Assoc. M. '47) Gen. Supt 
P.O. Box 100, Westley 
Modesto), Calif 


(RAY 
Eng 
ot Boston 

C,ULLETTE 
Structural 
Park (Res 


Hatt, DonaLo GRORGE 
Hubert H. Everest Sr 
Res 132 Madera Ave 


Water Jacosp (M. ‘47 a 
Box 281, Gilroy, Calif 


BarretrT (Assoc. M 417) Asst 
Design Engr, Clyde C. Kennedy, Cons. Engr 
604 Mission St., San Francisco (Res., 505 Central 
Ave. North Palo Alto), Calif 


Havens, Bernarp WitLson (Assoc. M 417) Chf 
Engr Lundy Constr. Co., West 4th St Res 
37 Walnut St Williamsport, Pa 


HANNA Hanna & 


Sons 


HARRISON, JOHN 


Assoc M i7 
P.O. Box 


HELGERSON HowarRDp CARLTON 
Vice- Pre MecKoy-Helgerson Co., In« 


Greenville, S.C 
Assoc. M. '47) Associate 


Eng... Univ. of Wis 
Bids Univ. of 


Hits, Leonarp Fotsom 
Prof. of ( and Structural 
t 10S Extension 

Madison 6, Wis 


Micwaet (Jun Pinck 


Jun 17) Sale Engr 
t Foothill Bivd Pasa 
‘ elt St Altadena 


lid Supt. and Engr 
nteenth St NW 


Ol Edgemoor Lane 


Designing 
M. Bldg 


Chi 


Legislative 


HAMILTON KEeNDEt Asscn 1. ‘47 
Pollution Control Comm 


Olympia, Wash 


Engr 
1638 


Wairney Burort Jun 17) Asst 
tatitician wate Highway Dept Box 
lackson (care, | M. J. « Scooba Mi 


JorpAN, Rowert WriiwtaM (Jan. 47) Ty 
Design Dept., Pittsburgh Des Moines Stee ( 
Neville Island P_O., Pittsburgh (Res 16 Ria 
Ave.. Coraopolis), Pa 

K ALYANARAMAN, VENKATARAMIVER ( Ags 
Graduate Student, Univ. of Toronto (Re« 
Spandina Road), Toronto 4, Ont., Canada 


Keviey, ALEXANDER COWAN (Assoc. M ‘47 Eog 
A. W. Hutchison, Jr., Engr., 1003 Cotton State 
Bidg. (Res., Castleman Dr.), Nashville. Teny 


KinGc, CaHaries Sour (Assoc. M. 47) Dist Airport 
Engr., Civ. Aeronautics Administration Montana 
Bidg.. P. O. Box 157, Helena, Mont 


t Eng: 


Louts (Jun. "47 
Transportation 
Brooklyn 26 


K oURELAKOS 
Board of 
Rogers Ave 


Junior Liv 

LRT 

N.Y 

LauGcuTrer, Crype Nesry (Jun. “47) Civ Bp 
Dept Technological Inst Northwestern Oy 
Evanston, Ill 


Engr 
Lines, 43 


Assox é 
War Dept. 233: 
Res., 3722 Chea 
Washington, D.C 


ReUBEN FRANCIS 
Corps of Engrs 
Gravelly Pt., Va 
NW 


LEATHERWOOD 
Civ. Engr 
Bldg I 7 
peake St 


LeoGett, CHarLes Durvea (Assoc. M. '47) Apar 
tado 168, Caracas, Venezuela 


MACKENNA, Arturo (Jun. 47) Civ. Ener. Ep 
presa Nacional de Electricidad, Ramon Nieto # 
Res., Santo Domingo 491), Santiago. Chile 


MAHAN, Ropert Dace (Jun. '47) Eng Aid. State 
Dept. of Aeronautics, 503 South 7th St., Spring 
field (Res., Kinmundy), Ill 


Ear (Jun. '47) Designer, Sver 
1118 Syndicate Trust Bldg. & 


MANNES, ARNIE 
rup and Parcel 
Louis. Mo 


MARSHALL, THOMAS WARREN (Jun. 47) Asst C 
Engr... Humble Oil & Refining Co., Encino (Re 
Route 2, Box 430, San Antonio), Tex 


Assoc M 47 
Engrs., 189 High 
South Hadley 


McDonnett, Georce HUNTER 
Engr, Tighe & Bond, Cons 
St., Holyoke (Res., 16 Carew St 
Falls), Mass 


Assoc. M. '47) Execut 
Public Works Dept 
India 


Misra, Kepar Nata 
Engr.. United Provinces 
Bridges and Roads, Lucknow 


Jun. ‘47 
Box 781 


Office Engr 
Fort Stockt 


Mutr, Cirrrorp DONALD 
State Highway Dept 
Tex 

Structura 
Union St 


Mum™Mert, James ALLEN (Jun. “47 
signer, Constr. Dept., Swift & Co 
Vards, Chicago 9, Ill 

Nerr, Pauw Josern (M. '47) Pres. and Chi I 
tive Officer, Missouri Pacific Lines, 2200 Mis 
Pacific Bidg., St. Louis, Mo 


Nites, Reno Austin (Assoc. M. “47) Mer 
& Eng. Depts.-Sales, Standard Oi! Co. (Indu 
910 South Michigan Ave., Chicago 80, ! 


loun Davip (Assoc. M. ‘47) Asst 
Bureau of Reclamation, Colum! 


(OFFICER 
Engr 
Mont 


Currrorp WaAyYNe, JR Jun 
Pennsylvania RR 
Toledo, Ohio 


(OWENS 
Eng Corps 
Summit St 


Picarpt, Ectpro ALrrep (Jun. 47) I 
Dept Swift and Co. 25 Fanurel Ha 
Boston (Res i} Browne St Brook 


June i7 
Cons. Engr 
Rosebank 


Wattrer EustTact 
Engr Ninham Shand 

1347 (Res., 33 Alma Rd 
South Africa 


Powr!! 


PURANDARE, NARAHARI NILKANTH (A 
Cons. Civ. Engr. and Structural De 
cated Steel & Constr. Co.. Ltd., Cam 
Medows St. (Res., 4, Chowpatty 5ea 
India 

Jay ¢ Assoc. M 47) Hea 


Little Rock Dist., Corps of I 
Res., 5224 Lee St Little 


bay 7 


PyYur 
section 


Broad way 


Reicue., Rosert Currorpwer (As 

Research Associate Waterproot 

Assn., 10 West 44th St.. New York 
| 


5307 Augusta St., Washington 16, | 


Ricuter, Howarp Jay (Jun. 47) RB 
lowa 
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What’s Tougher Than 
15 YEARS of SUMMER RAIN AND COAL DUST? 


\t the breakers of The Philadelphia & Reading Coal 
& [ron Company, about four miles of conveyor belts 
are roofed with Aleoa Aluminum Corrugated Sheets. 
Both surfaces of the aluminum are blanketed under 
lavers of coal dust. Rain and moisture quickly bring 
out all the sulfates and meanness in this coating. 
Che pH of the mixture of water and coal is about 
2.6 very high on the acid side, and quick 
poison for most metals. 

But not for Aleoa Aluminum! After 15 years of 
service, these aluminum covers were inspected. The 


deepest penetration of the aluminum on representa- 


... ALCOA 
ALUMINUM 
CORRUGATED 
SHEETS 


tive samples was only 0.004”... after 15 years! The 
average depth of penetration was less than 0.001”. 
The verdict of the inspectors was “Good for years 
and years more service”. 

When you come up against tough or severe cor- 
rosion problems in the structures you build, investi- 
gate “Aleoa Aluminum”. It’s available in sheets, 
structural shapes, and every commercial form, in 
a wide range of alloys to meet all conditions of 
service. ALUMINUM COMPANY OF AMERICA, 2127 
Gulf Building, Pittsburgh 19, Pennsylvania. Sales 


offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


1 N cw 8. ea 
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Kirprereoer, EuGenke Agwan (Assoc M. 47) Instr 
Univ. of Texas (Res., 1805 East Pirst St Austin 
Tex 

Rosinson, Lorsti~n Burt Assoc. M 17) Chf 
Maintenance and Repair Branch, Office, Chf. of 
Engrs Headquarters Philippines Ryukyus 
Command, 8100th Serv. Det Army Post Office 
707, Care, Postmaster, San Francisco, Calif 

Rovoers, Wr.tiaAM Werner (Assoc M. '47) 4088 
Mayfair Apt Wilmington, Del 

Row, K. R. Narmavana (Jun. ‘47 ‘tudent, Car 
negie Inst. of Technology. Pittsburgh 15, Pa 

Roseran, Gurenn Argruve (Jun. 47) Asst Supt 
Austin Constr. Co., 404 North Sheridan St., Bay 
City, Mich 
ALAZAR, Ricarpo Fertitrtr Jun 17) Civ. Engr 
Villaneuva & Tejeira Cia. Ltda., Box 453 (Res 
Kox 3047). Panama City, Panama 
ALBAING, JAC UES Lours (Tun. 47) Ener Place 
fe Promenades, Casseneui!l (Lot et Garonne 
France 
CHILLER, Heney Martin (M 17) Senior Civ 
Engr, State Water Power and Control Comm 
10 State St Albany (Re 278 Kenwood Ave 
Delmar), N.Y 
LLeck, Herserr Hargey, Je Jun 417) Asst 

ity Engr. City Hall (Res., 116 East Oth St 
Ame lowa 
ieLTON, EoGcar Greer (M. '47) Associate Prof. of 
v. Eng Univ. of Tennessee, 205 Ferris Hall 
Kooxville, Tenn 

HERMAN, JOHN (M 17) Estimating and Designing 
Kner Virginia Bridge Co Re 1130 Pirst St 
+ W Roanoke, Va 

“UGART, Dowato Freto (M'47) Cons. Structura 
Kner 44 south Robertson Bivd Beverly 
Hills, Calif 
MOYVER, Ez Jun. ‘47 Junior Ci Enger. New 
York City Tunnel Authority, 10 State St... New 
York (Re 133 Starr St Brooklyn 27 N.Y 
4008, Wittiam GARNET Assoc. M 17) Secy 
Estimator, |. M. Dellinger. Im P.O. Box 1356 
Corpus Christi, Tex 
amper, Harry Newron (M. ‘47) Asst. Chf. Civ 
Engr... Humble Oi! & Refining Co, 815 Humble 
Bidg., Houston, Tex 
ePHeNSON, TuNTUS Winrteto (Jun i7 Asst 
Design Engr . Havens & Emerson, 233 Broadway 


New Vork (Res 133 Wolfs Lane, Pelham 65 
N.Y 

UBKOWSKY HARRY Jun 17) Chf. of Party 
Bridge Layout Work, Lane Constr. Corp., Meri 
den, Conn Res., 33 Beach St.. Saco, Me 

rare, Evceerr Joserm (Assoc M. ‘47) Civ. Ener 
Route |, Box 303A, Santa Paula, Calif 

Tinscer, Francts RaymMonp (Jun 17) Detailer 
Bethichem Steel Co 75 Federal St Boston 
Res 228 Pond St Natick Mass 

frorres, Anronto Raraet (Jun. 47) Engr., Struc 
tural Design, U.S. Engrs., War Dept., U.S.E.D 
Antilles Dist.. Army Post Office 851, Care, Post 
master, Miami, Fla. (Res., P.O. Box 4939, San 


Juan 24, Puerto Rico.) 


Vasquez, Cartos (Jun. 47), Power Plants Visiting 
Engr., Ministry of Public Works, P.O. Box 801 
Bogota, Colombia, S.A 

Vecento, Anoeto Taomas (Jun. ‘47) Draftsman 
Robert Gair Co., Ine 155 East 44th St.. New 
York (Res., 138 Hopkinson Ave Brooklyn 33 
N.Y 

Vi_jorn, Gipeon Perrrus (Assoc M 17) Town 
Ener., Pietersburg Town Council, P.O. Box 11! 
Pietersburg, Transvaal, South Africa 

Vincenz, Jean Lacey (M. 47) Head Constr. Engr 
War Dept., Office, Chf. of Engrs.. Washington 
25, DA Res 4406 Fourth Road, North 

Arlington, Va.) 

Watker, James Kieven (Assoc M. ‘46) Estima 
tor, | W. Bateson Co., 1102 Irwin-Keasler Bidg 
Re 1120 Caruth Bivd Dallas 5, Tex 

Warenporrr, Warter Paut (M. '47) Chf. Tech 
nical Section Veterans Administration s46 
Broadway, New York (Res $837 Sixty-fourth 
‘t Woodside N.Y 

W BIL BACK louan Dantet NICOLAAS JANSEN 

Assoc. M. '47) First Grade Ener., Pretoria City 
Council, P.O. Box 440, Pretoria, South Africa 

WHirsenann, Wattrer Berenaro (Assoc M 17 
W B. Whisen and Const. Co J121 Pasadena 
Ave Los Angeles 31, Calif 

Wrooins, Apert Ropert (Assoc M_ 47) Chi. De 

gener, Faisant & Kooken, 347 North Charles 
. (Re 403 Carlisle Ave Baltimore 16, Md 

Witiams, JoHn Jenkins (M i7 john J. Wil 
hams Co 611 Second National Bank Bidg 
Warren, Ohio 

WitttamMs, Wittam FRANCIS Assux M 17 
Kngr International Boundary and Water 
Comm... 627 First National Bank Bidg Res 


000 Hamilton), El Pase, Tex 


Membership Transfer 


AULTMAN WILLIAM WHITESCARVER Jun ti 
Asso M 7) M 17 Water Purification 
Engr Metropolitan Water Dist. of Southern 
Calif PO. Box 38, La Verne, Calif 
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TOTAL MEMBERSHIP AS OF 
JULY 9, 1947 | 

Members 6,678 

Associate Members 8,658 

Corporate Members 15,556 

Honorary Members 59 
Juniors 6,474 | 

Affiliates 75 

Fellows l 

Total 21,925 

lulw 9, 1947 21,450 














Bargeer, Joun THomas (Jun. 38) Assoc. M. ‘47 
Gravitymeter Party Chf., United Geophysical 
Co 445 East Colorado St Pasadena, Calif 

Res.. Maden Tekik ve Arama Enstitusu, An 
kara, Turkey 

BisHor Joun Rem Jun 41 Assoc. M 47 


Bishop's Hatchery & Feeds), LeRoy, Ill 

Joun Harvey (Assoc. M. "33; M. '47) State 
State Engrs, Office, Santa Fe, N.Mex 

Bowman, Josern Ricumonp (Jun. "41; Assoc. M 
47) Hydr. Engr., Harza Eng. Co., 205 West 
Wacker Drive, Chicago 6, Ill 

Wayne D. (Jun. 39 

Corps of Engrs. Wright Bidg 
23 North Victor), Tulsa, Okla 

Cavonran, Grreert Woop (Jun. ‘34 
47) Associate Hydr. Engr US 
Survey Market St. Bidg.. San 
Calif 


Biss 
Engr 


Assoc. M 47) 
Res 


BRANICK 
Civ. Engr 


Assoc M 

Geological 

625 Francisco 

Berenarp Raovur (Jun. ‘41 Assoc. M 
17) Civ. Engr., Corps of Engrs.. War Dept 
Army Post Office 246, Care, Postmaster, San 
Francisco, Calif 

Crawrorp, RaymMonp Rorsr (Jun. ‘40 Assoc 
M 47) Engr, Bechtel International Co., 141 
Battery St., San Francisco (Res., 57 Wreden 
Ave., Fairfax), Calif 

Crires, Everert CLay 
Chf Project Review 
Administration, Dept 
ton, DC Res., 8325 Sixteenth St 
Md 

Dames, Trent RAYSBROOK 
$1 M. '47) (Dames & Moore) 
St., Los Angeles 13, Calif 

Hucu 


LOSTALES 


Assoc. M. ‘35 M 47) 
Div Civ Aeronautics 
of Commerce, Washing 
Silver Spring 


Assoc. M 
5th 


Jun. ‘34 
816 West 


Davis Josera (Jun. ‘4! Assoc. M. ‘47) 


Supervisor of Hydr. Laboratory, Baldwin Loco 
motive Works, I. P. Morris Dept., Eddystone 
Res., 112 Broadview Rd., Springfield, Dela- 
ware County), Pa 

DemerrrtT, Georce Westey (Jun. 33; Assoc. M 
47) Associate Hydr. Engr., War Dept., U.S 


Engr. Office, Santa Fe Bldg. (Res., 1820 Thirty 
fifth St.), Galveston, Tex 
Dickerson, Lewts Appison (Jun. "39; Assoc. M 
47) Chf.. Photogrammetric Div Army Map 
Service, 6500 Brooks Lane, Washington 16 
D.C 
Douma, Jacos Henprick (Jun. “36 Assoc. M 
47) Senior Hydr. Engr, Office, Chf. of Engrs 


Gravelly Point, Va 
S.W Washington 20 


Bidg T-7 
Elmira St 


Dept 
208 


Arruur Fk Assoc. M. ‘19; M. ‘47 
Engr., State Dept. of Highways, 29 
Res., 1011 Wainut St Williams 


F ARRINGTON 
Asst. Dist 
East Third St 
port 16, Pa 


Assoc. M. "37; M. ‘47 


Bureau of Reclamation 
Res., 3076 Eaton St 


EvGar EUGENE 
Engr US 
Federal Center 

Colo 


FosTEerR 
SeThnior 
Denver 
Denver 14 

jun. "37; Assoc. M. ‘47 

Scholar, Cornell Univ 

Ave.), Ithaca, N.Y 


Assoc. M 
Res 


Green, Gites Georae 
McMullen Graduate 
Res., 306 University 


HeintTskitt, Perer Nicoras (Jun. ‘37 
47) Field Engr., Kimberly-Clark Corp 
PO. Box 153), Niagara, Wis 


Garpner Worpett (Jun. 33 
U.S. Corps of Engrs 
James Ave 
Tiverton 


Assoc M 
USA 
Boston 
R.L.) 


Assoc. M 


Hicks 
17) Project Engr 
New England Div., 31 St 
Mass. (Res., 187 Main Rd 


jones, Matcotm Hatrziey (Jun. ‘36; 
17) Chf Coordination Section, Branch of 
Projected Planning, Bureau of Reclamation 
Interior Bldg Res 1361 Nicholson St, 
NW Washington 11, D.C 

Jun. "36 Assoc. M. ‘47 

Engt Stream Pollution Control 

of Public Health, 420 Sixth Ave 

3500 Wilbur Foster Drive), Nash 


Samuet LeARY 

an 

Dept 
Res 
Tenn 


IONES 
Prin 
state 
North 
ville 3 


Assoc M 47 


Joun Wortey (Jun. 36 
1921 Canal St 


Lydick Roofing Co 
Tex 


K AFF 
Estimator 
Houston 











KERANEN 


Joun Ewer 





Jun. ‘26 


Assex 


M. '47) Associate Engr.. Corn Products 


Co., 333 North Michigan Ave 
Res 


Kispucak, PRANK Steve (Jun. "40 


1124 East 


1224 South 


34th St., Tacoma 4, Wash 


Kum™, Artuur WILLIAM Freverick, Je 


Assoc. M 


2217 South 
St Milwaukee |! 
Eire Paow (Jun 
M. '47) 239 Walton St., 
NA Berpere 


LecLercg 


Leoro.po, Lt 


47) Plant Engr., The Vilter 
Ist St. (Res 
Wis 
26; 
Englewood, N 


Meteologist, Pineapple Research Inst 


Honolulu 


Loma, Jose 
M. '47) C 


LUNDY 


Cons 
Dallas 
Tex 

M acCLosky 

M. 47) 


St., San Francisco 


Mapsen, In 


search & Standards Engr., 


Engrs if 

ington Dr 

Pa 
MCALEER 


North 
St. Louis 16 
THOMAS 
M. °35; M. °47) 
Engrs 
Res 


I 
pH Lowts (Jun. ‘16; Assux 
hf. Engr, Illinois Terminal 
i2th Bivd Res., 4435 Ry 
Mo 

Em™MertT Jun 29 
Design Engr 
701 Great 


CHARLES CONRAD (Assoc 


Charles MacClosky Co), 1] 


Calif 
GVALD Extas (Jun. "36: M 


110 Empire Bidg 


Asso 


Room 7 
14th Ave. Ma 


Assox 


\ 


725 East He, 


Jun. '36; Assoc 
B 


Koch & 
( National Lif, 
106 Rickenbacker, Grand Prairie 





; 
ing 
—h 


vod 


‘7 


A ssex 
Wer 


Bldg 


M. ‘4 


Marker 


i7) Re 
Assn. of Iron & Stee 
(Res., 74) 


Wash 


North Hills Estates), Pittsburgh 26 


Joun BerRnarp (Jun. "33 
46) 184 Riverside Drive, Riverside 15. R 


McRevynotos, Joun Worrn (Jun. "35, 


Assan M 


Assoc Vi 


47) Div. Engr., Chicago, Milwaukee, St Py 
& Pacific R.R. Co. (Res., 508 North Wapetic 
Ottumwa, lowa 

MittarRD, Ropert West (Jun. ‘37 Assoc M 
47) (F. W. Millard & Son), P.O. Box 150 + 
Nev 

Moore, ALBERT Mecivitce (Jun. 43 Assoc. M 


‘47) Associate 


Hydr. Engr., 


Water Resource 


Branch, U. S. Geological Survey, 939 P.O. Bids 


Boston 
Mass 


MORRISON 


'47) Estimating Engr., 


Res., 31 


Dennison Ave 


Hersert Joun (Jun. ‘37 


Framingham 


Assoc. M 


Dept. of Water & Sewer 


Res., 742 North West 3list Ave Miam 
Fla 

OrRLAND, Herpert Pau (Jun. "36; Assoc M 4 
Asst Editor, Technical Publications, ASC! 
33 West 39th St., New York 17, N. ¥ 

Pace, Gorpon Benjamin OJun. ‘42; Assoc M 
'47) Lt. Col., Corps of Engrs., U.S.A. P.O Boy 


2610, Washington, D.C 


(Res., 3219 Ravensworth 


Place, Alexandria, Va.) 

Perersen, Harry Georce (Jun. "36; Assoc M 
‘46) Gen. Contr. (George Petersen & Son), 1M 
Bancroft Ave. (Res., 1340 San Jose St.), San 
Leandro, Calif 

Pine, Lynn Wriison (Assoc. M. “41; M. ‘47) Le 
Col., C.E. Executive Officer, Engr. Section [X 


Corps, U.S.A., Army Post Office 309, Care, P.O 
San Francisco, Cali 


POLLARD 


Epwin Leroy 
Head, Bureau of Sewer Design & Constr 


Jun. "34 


A Sscn 


M 4 
Dept 


of Service & Bidgs., 500 Municipal Bldg (Re 
24 North Delmar Ave.), Dayton 3, Ohio 

Porter, Seymour Austin, Jr. (Jun. “MM As 
M. ‘40; M. '47) Lt. Col., U.S.A., Post Eng 
Fort Lewis, Wash 

Powers, Spencer Byep (Jun. ‘39; Assoc M ¥# 
Care, Reservoir Constr. Div., U.S. Engr Of 
Cary, Miss 

Reece, Georce Matrruew (Jun. ‘41, Asso 
47) Asst. Engr, Fay, Spofford & Thorndt 
SO Federal St Boston (Res 243 Beach Ave 
Allerton), Mass 

Smouse, Kenneta James (Jun. “38 Assox 
'47) Asst. Engr., Water Resources, US. Oc 
logical Survey, P.O. Box 3418, Portland B 


P.O. Box 


Snow, Martin Josern (Jun. 38 
Senior Civ 
Naval Ordnance Test Station 


N.O.T.S 
Sr. Joun, I 


Chf. of Industrial Branch, Appraisal! Diy 
Admm., 


Assets 
Thirteent 


Srrauss, Max WiL.iaM (Jun. 40; 


Associate 


428, Ione), Ore 


cer in Che 
P.O 


Engr., O 


Inyokern, Calif 
ee Harvey (Assoc. M. ‘44 
McDermott Bidg 


h Ave., North) 


Structural Engr 


Water and Power, 405 South Hill St., ! 


13, Calif 
THOMMEN 
47) Div 


St., Jackson Heights 


THOMPSON 
M. ‘47 
City 


THOMPSON 


Assoc. M 47 
The 


Div 
Diablo H 


ronertt, F 
M. °47) 
Rector St 


August 


Cons 
Calif 





Lours Atoyvsrus (Jun. ‘43 
Engr., Shell Oil Co 
N.Y 
Jun 31 Assux 
583 Market St 


ISADORE 
Engr 


Morcan Hovonron, Je 
Associate Engr 
Panama Canal (Res 
C.Z 

RepeRICK CHARLES (Jun 
Hydr. Engr., Ebasco Servic 
New York 6, N.Y 


eights 


1947 


A ssoc 
of Const 
Box N-JS. 


M 4 


M 


Res 


Seattle 2, Wash 
Assox 


Municipa 


As 
3706 Eighty 


Spe 
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LOCK JOINT REPEAT PERFORMANCES 




















; 
' 
m 
' 
a 
il Wa 
Ass 
k ; 
4 
( 
Wa 
. 
Re 
OR 
Assen 
& ™ 
lia 
\ 1921— Installation of Lock 
Joint pressure pipeline on 
PO Trestle over Elizabeth 
ensv River 
A sso 
on 4 
~ 
ct 
re 
i 
| 4 
; : 
: 
: AS NORFOLK GROWS so must its water supply system. For more than * 
7 . . ‘ 
ears municipal engineers have met this City’s continually increasing SCOPE OF SERVICES 
for water by installing 73 miles of Lock Joint Reinforced Concrete 
Lock Joint Pipe Company specializes in the manufacture 
ire Pipe. Thus a water supply system of sustained high carrying snd installation of Reinforced Concrete Pressure Pipe for 
~ negligible maintenance cost, immense structural strength and Water Supply and Distribution mains in a wide range of 
} service is assured for generations jiameters as well as Concrete Pipe of all types for Sanitary 
Sewe Storm Drains, Culverts and Subaqueous lines 
rders from Norfolk and many other American cities are convincing 
| { the complete dependability, high quality and economy of 
Reinforced Concrete Pressure Pipe 
For future projects, large or small. specify Lock Joint Pipe. 
¥ 
| 
Hazen-Williams Hydraulic Slide Rule will gladly 
be er upon request with ur compliments 
| LO 
i Katahlisahed ” 
: P. O. Box 269, East Orange, N. J. 
essure Pipe Plant- Wharton, N. J Sewer Plani-— Kenilworth, N. J. 
ANCH OFFICES: Denver, Col * Chicago, Ill. © Kansas City, M« 
Island, Ill. * Joplin. M * Valley Park, Mo. * Cleveland, Ohi 
Hartford, Conr * Navarre, Ohi 
9] 
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Del 


Empire 


York 


26 Kast 


4 oT ps 


»truc 


Hia® DOUata \ cM i2 Mechant Umv of Delaware Newark 
1 j Kner lacksor ‘ lermina Res.. 250 East Main St Elkton, Md rein 
iw Ba t kK Dell wood tated June 18, 1947 
’ — ‘, Fla Forrest, Kyte, Assoc. M., Chf. Engr 
‘ x [ , Ac pes _ - ‘ o MM Harriet St. (Res., 2560 Chestnut St Apt 315 
j Hi | \ r i ‘ Branct ' San Francisco Calif reinstated June 27, 104 
PO B ) Miami | Jounson, STrantevy Larnuror, Assoc. M Asst 
: Res. Engr Parsons, Brinckerhoff, Hogan & 
- Macdonald 142 Maiden Lane New 
: a8, ale Assoc. MM Major N. Y. (Res., 250 East Main St., Elkton, Md 
. ‘ mime: ous Ame lowa readmitted May 19, 1047 
\ r Jur ! \ c M Leresvere, Wiwtam Crayron, Assoc. M 
' \ Hea I r Operation sub Montery St Phoenix, Ariz., reinstated June 0 
Kn I i dD PO B 047 
S Jamest i , Okla Porter, Joun Craupe, Ie., Jun, Lt. Col 
P Engr US.A., Care, PMS & T, Univ. of Illinois 
Reinstatements Urbana, Ill, reinstated June 13, 1947 
\\ « Wricn Ie Assoc. M Dist RUSSSLI ALexXANDER Davip, Assoc. M 
! : ! ( f Oklahoma, 50 North tural Engr., State Packing Corp., 101 California 
Raymond A Pasadena Calif., readmitted st San Francisco (Res 1653 Belvedere Ave 
Ja 7 i Berkeley 2), Calif., readmitted May 19, 1947 
ay Nove Any MaRion. Assoc. M.,. Gen. Mgr Resignations 
The Baugh ( Re 4045 Thirty ghth, SW 
eattle 6. Wash. reinstated June 18. 1947 CLAYMAN, Herxesert Stoney, Jun., 1631 Sixteenth 
Apt. 103, Seattle 22, Wash., resigned June 
I \ e | PH lun Instr Dept f 1947 


The Constitution provides that the Board of Direction shall elect 
or reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate. the 
depend largely upon the membership for information 
sean carefully the list of 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


Every Member is urged, therefore, to 
candidates published 
month in Civit,. ENGINEER 
ING and to furnish the Board 
with data which may aid uf 


eat h 


GRADE 


in determining the eligibility Diceiens 


of any applicant. 

Associate 
Member 

Junior 

Affiliate 


/t if especially urged that 
a definite 
as lo the proper grading be 


recommendation 


en in each case, inasmuch 


APPLYING FOR MEMBER 


ALL Tom TOHUNSON Assan Ni Ave 60 \ 
te Kner City of an Dhiewo, Calif 
\u Cart I YD Age 40 Archt Milwaukee 
Ww 
\ RSOs \\ am =(«| ePH A ve At Highway 
tant Pit dto War Dept PRA, Berlin 
m 
\rrrt rn ® Bur \ Ie Ay i Chi 
Engr, 4 lohnseon Co, Champaign, Il 
ASHTON, FRANK WILLIAM Assoc M Age ’ 
Kner Pt King Rock Island Dist Corp 
I r I) npor lowa 
\ et | \ I Age 44) Engr 
BK I imation B 
' 
Ra H \ 0 Acst to h 
! I Work Pittsburgh, Pa 
Hee ‘ HOMA \ it Member 
vt lr Beck & Co... Dalla lex 
I I \ Ave 4 Kner I t 
BK i I ition, Washington, D 4 
‘ \ RI Ay 1) Re onal kngt k 
’ Corporation, Washington 
\ ‘ Bur Assoc M \ 
) I " r United Kingdom and 
: 1 Ira m 4 Paddingto 
RE ' \ ‘ Pu W k 
. < ' in Diego. ¢ 
1AM ARs Asso M Age 7 
i ' h rt Worth ubothes Cralve 
L) Cor f Fort Worth, Tex 
\ " M \ / 
( I t & Associat Litt 
I k. Ark 


August 1, 1947 


In order to 
Board must 


GenerRat ReQuireMeENT Acer ACTIVE 
PRACTICE 
Qualified to design as well as to di 35 years 12 years 
rect important work 
Qualified to direct work 27 years 8 year 
Qualified for subprofessional work 20 years 4 years 
Qualified by scientific acquirements 
or practical experience to « tS year ? years 
yperate with engineers 
DARLIN« James Artruur (Assoc. M Awe 46) 


Civ. Engr. P-6, Special Eng. Div 
Diablo Heights, Canal Zone 


ON? FoR ADMISSION OR TRANSFER 


Panama Canal 


Davipson, Joun Ercumorn (Age 44) Vice. Pre 
| A. Jones Constr. Co, Inc., Oak Ridge, Tenn 
DeRey Ray Lyte Assoc M Ave 40) Senior 
San. Ener. Los Angeles Dept. of Water & Power 

Los Angele Calif 
Donovan, THoomas Leroy (Age 49) Project Engr 


\ Duarty Constr. Co., Caracas, Venezuela 


Doriry Arec OWSLEY Age 43) Cmdr USNR 
Arlington. Va 

FINNEY Eopwitn ASHLEY Assoc M Age 48 
Prin. Research Engr . Michigan Highway Dept 
East Lansing, Mich 

Fosst Georce Leonarp (Age 38) ( Engr 
Gulf Research & Development Co Sewickley 
Pa 

Fos xn. LORRADS Awe 40) Senior Enger. with Sverd 
rup & Parcel, St. Louis, Mo 

Fowrer, THomas Josern (Age 50) Partner, Fowler 
Veranth Constr. Co. St. Paul, Minn 

PRASER, L&LAS BERTRAM Age 43) Vice- Pre 
Fraser-Brace Eng. Cx Im New Vork City 

PRreemMan,. Ratcen, Ie Avge 36) Partner, Freeman 
Fox & Partner London S.W. 1. England 
ALI VAY. Geran i VARI Awe 44) Dist. Ener 
Litt Rock Dist Corp { Kner Little Rock 
Ark 

GCATEWOO! AnDREW WARWICK Ave 66) Director 
f Publi Work umcd «=Cit Kner flown of 
Pulaski, Va 

(SIRAND loun MA Assan \1 Ay ! 
Member of firm, Johannessen & Girand, Phoen 
Ar 

GUYER, ERNE I \ 60) City ¢ Kner. New 
Castle, Ind 

HALLA HeNRY NORTON Ave 47) Chf D n 
Ener. Harza ft ( Chicago, 


Evans, Howarp Tasker, M 14 Wa 


Wellesley 81, Mass., resigned June 24 
Geiswouip, Freperitck Fay, M 22 & 
Summitt, N_J., resigned Mar. 10, 1947 
LaForce, Harry Beenenarp, Jun., 208 W Vash 
ington St Room 1501, Chicago, If = 
May 15, 1947 . 
MARTINSON, NoreMAN Lewis, Jun... Pul Vork 
Office, U.S. Naval Gun Factory, W net 
25, D.C... resigned May 16, 1947 
STRADPLING, REGINALD EDWARD, Assoc 4 lin 
try of Works, Lambeth Bridge House 
S.E. 1, England, resigned May 16, 1947 
Srrupwick, Frep Nasu, Je Jun.. 237 m 
Ave., Salisbury, Md_., resigned May 19 
SunpsTroM, HaRatp Josern Assur , 
East Hyde Park, Chicago 15, IIL, resi, De 
$1, 1946 
Vicror, Freep Samuet, Ie Jun., 151 nh 
Ave.. Bartlesville, Okla., resigned Tune vy 
Woopsurn, Russe Assoc. M As 4 
Engr., Soil Conservation Service, State Colle, 
Miss., resigned May 15, 1947 


Number 8 


as the grading must be based upon the opinions of those who know the 
applicant personally as well as upon the nature and extent of his pre- 
fessional experience. Any facts derogatory to the personal character or 
professional reputation of an applicant should be promptly communi- 


cated to the Board. Communications relating to applicants are con- 


sidered strictly confidential. 
The Board of Direction 
will not consider the appli- 


RESPONSIBLE 
CHARGE OF 


Work cations herein contained from 
8 sieene residents of North America 

until the expiration of 50 
1 year 


days, and from non-resident 
of North America until th 
expiration of 90 days fr 
the date of this list. 


5 years 


Assoc. M Ax 
Highway De; 


Harvey, Avorson Reese, Jr 
Prin. Civ Engr Alabama 
Montgomery, Ala 

Apotro (Age 47 
Ministry of P 


Herzreco D GERMAN 
Engr Machinery Sec 
Works, La Paz. Bolivia 

Hu.tmMan, Ernest Curistran, Jr. (Age 38) Par 
Hillman & Nowell, Structural Engr 
Angeles, Calif 

Henry Cuaries (Age 38) Mem 

Cons. Civ. Engrs., Sheff 


HUSBAND 
firm, Husband & Co 
England 

WoopWARD Age 44 Asst | 


IRVINE JOuN 
Engr., Newport News Shipbuilding & Dry 
Co., Newport News, Va 


Ketty, EoMonpe BerRNnarp (Assoc. M Ay 
Area Mer Berkeley Area Atomic Er 
Comm., Berkeley, Calif 


Harry Deckarp (Assoc. M \ 
Superv. Engr Defense Plant Corporat 
sidiary, Reconstruction Finance Corpor 
Chicago, Ill 


K ENDRICK 


Leas, A. Roper? Ave 42) Fuel Stor 
Mer Bureau of Yards & Docks, N 
Washington, DC 

LeVaNn. Friovo ERNEST Ave 51) Senior 
Civ. Enger I | du Pont de Nemour 
Wilmington, Del 

LiInDMAN, BertTRamM Herman (Assoc. M 


Highway Specialist, American Autom 
sociation, Washington, D ¢ 

McKay, Atrrep Jesse, Ir Age 43) H 
Engr Saxe, Williar & Robertson, or 
Baltimore, Md 

McKean, JAmMes Percival Assoc. M 


ind Director lowa 
Des Moines, low 


Prof. of Gen. Eng 
Camp Dodge Annex 


McKinnon. Downatvo ARTHUR Age 
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. Hovre Montane 
From waiter ° Neill, contractor, ’ ae 
+4! + and le word | dozer® Tee < ot - 
unquestion Tne: ‘ doin lots of WO that would previously From N. M- whilden, contractor, 
to tilt the blede eno e a e move bic yorss Dallas, Te*?* 
have require n 7" Sezer beats ony we know of ve mode n° adjustments to this unit in 3 
doys his post wee months, where formerly on other equipment | 
adjustment was necessary every SOY: | 
| 
Fro | 
m Harry Sandora, D7 o 
Ww perator, Co 
ith the D7 and the ‘C —_ From Jim Cal 
cen walk these 2-f aterpillar’ Bulidozer bi Le alas, farm contracto: 
oot stumps right out of the Arson ; : mk Oregon 
> ince running tem 
: onth, 
—- It does everythin vs fellow glad than eves 
ozer handles ni 9 ellow could ask. Th 
ce and easy and accurate.” . e 
From 5. T- Lambeth, Greensboro, n. C. e. 
“Best darn ‘dozer I've ever owned or seen operated From R. H. Byles, lumberman, 
Visibility is perfects blade extremely rugged and du Fresno, Calif. 
rable; dirt seems to roll from the blade instead of : , ' 
blade reacts very quickly to the controls Shes outfit ts rugged. t's the best dirt moving 
| than any other ‘dozer dozer I've seen. 
, 
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MecKinnon.Decker Co Contr and Engrs., 
Helena. Mont 

VMarceav, Juces P. (Age 35) Dist. Mgr, Southern 
Canada Power Co., Actonvale, Quebec, Canada 

VMiaretTin, Joun Garpner (Age 43) Structural Engr 
Portland Cement Association, Lansing, Mich 

Morrocan, Benjamin Antuur, Je. (Assoc M Age 
i Constr Engr Celanese Corporation of 
America, Zacapu, Mich., Mexico 

Mora, Canpetargto Cator (Age 49) Prof. of Civ 
Keng M avyaguez, Puerto Rico 

Neve. Henevy Lyww (Age 46) With U.S. Bureau of 
Reclamation, Denver, Colo 

Pincus, Sow (Assoc.M.) (Age 54) Senior San. Engr 
Dept. of Health, New York City 

Ripoie, Carson (Age 41) Senior Civ. Engr, US 
Navy. Bureau of Vards & Docks, Bremerton 
Wash 

Rosensero, Lyce (Age 46) Senior Engr. and Res 
Mgr... Sverdrup & Parcel, Cons. Engrs., San 
Francisco, Calif 

ROSENTHAL, Lronet Harowp (Age 51) Senior Civ 
Engr. City of Portland, Ore 

sAMINAN. GeorGe Freporr (Assoc. M Age 46 
Chf Designing Engr., State Water Conservation 
Board. Helena, Mont 

SCOTT Henry CLARKSON Assoc M Age 45 
Vice-Pres. and Treas., Caldwell & Scott, Inc 
New York City 

“HeLTON, Mercet Josern (Assoc M_.) (Age 41) 
Asst. Mer. and Engr, La Mesa, Lemon Grove and 
Spring Valley Irrigation Dist., Le Mesa, Calif 

Suernerp, Georoce Eowarp (Assoc M_) (Age 45) 

s Engr., Fort Sill Project Office, Tulsa Dist 

Corps of Engus., Fort Sill, Okla 

simon, Louts Ilewinw (Age 59) Architectural Engr 
(private practice), Chicago, Ill 

SK<LTON, Russete Rov (Assoc M_) Age 50) 
Associate Prof., Dept. of Civ. Eng., Univ. of New 
Hampshire, Durham, N.H 

Suirn, Anpa Mowers (Age 40) Head, Specifications 
& Estimates Sec., Corps of Engrs., Tulsa, Okla 

smite, Mortimer Wiison, Jr. (Age 56) Engr, The 
Public Service Comm. of West Virginia, Clarks 
burg. W.Va 

STaRk, Huoo Junius (Age 42) Engr, Superhigh 
way Div., Cook County Highway Dept., Chicago 
il 

STEARNS, Daviw Werraker (Age 54) Asst. Engr 
Corps of Engrs., Portland, Ore 

Tuomas, Eowarp Harper (Assoc M Age 40) 
Bridge Plans Engr, Montana Highway Comm 
Helena, Mont 

fimey, Eimer Kwnowres (Assoc M) (Age 41) 
Prof Dept. of Civ. Eng Princeton Univ 
Princeton, N. J 

PrRatnor, CHartes FRANKLIN (Age 40) Head 
Engr. U.S. Engr. Office, Savannah, Ga 

Van Horn, Emery Lamartine (Assoc. M_) (Age 
$9) Area Mer., Atomic Energy Comm, Bellport 


Vanont, Viro Aucustr (Assoc. M.) (Age 42) Associ 
ate Director, Hydraulic Structures Laboratory 
California Inst. of Technology, Pasadena, Calif 

Wattace, James Nicworas (Assoc. M ) (Age 40 
Senior Sales and Service Engr Tar Products 
Div.. Koppers Co., Inc., Point Pleasant, W.Va 

Wetits, Cargtos Kenvon Age 42) Div. Engr 
Water Dept., Long Beach, Calif 


Yarrow, losern Ricuarp (Age 43) Chf. Engr 
Airways Eng. Consultants, Inc Washington 
DC 


APPLYING FOR ASSOCIATE MEMBER 


ActMaAN, Henry (Jun.) (Age 30) Civ. Engr , Corps 
of Engrs., War Dept., San Francisco, Calif 


- 


Anpersen, Cepric Hersert (Age 37) Chf. Engr., 
Summegbell Roof Structures, Berkeley, Calif 


Anpeus, PFreorick Martian (Jun.) (Age 35) Senior 
Plan Checker, Dept. of Bldg. & Safety, County of 
Los Angeles, San Gabriel, Calif 


Baver, Joun Apour (Jun.) (Age 31) Field Engr 
and Constr. Supt., Armco Drainage & Metal 
Products, Inc., Baltimore, Md 


BarRentine, Ec.eert Hamiiron (Age 34) Associate 
Engr with Post Engr., Camp Polk, La 


Bayies, Caarces Cutrrorp (Jun.) (Age 35) Cons 
Engr . Eugene, Ore 


Berenarp, Woovrow (Age 34) Civ. Enger P-.3 
Atomic Energy Comm., Oak Ridge, Tenn 


Boem, E.mo Wius1aMm (Age 39) Engr, Process 


Engrs... Ine., Dallas, Tex 
Beewer, Joun Stuart (Age 36) Designing Engr 
American Steel & Wire Co., Duluth, Minn 


Brown, Herscuet Bast (Age 49) Civ. Engr 
Bureau of Eng., Los Angeles, Calif 


Carsonett, Martin (Age 46) Head of Revetment 
& Dredging Secs., War Dept., Corps of Engrs 
New Orleans, La 

Curves, Cecm. Lancpon (Jun.) (Age 35) Project 
Mer.. Daniel Constr. Co.. Greenville, S.C., Port 
Wentworth, Ga. 
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Cottier, Writtam Prescorr (jJun.) (Age 35) Field 
Engr and Stockholder, Gen. Eng. Co., Inc., Seat 
tle, Wash 

Coorger, Georce B. (Age 42) Project Engr., Mon 
tana Highway Dept., Great Falls, Mont 

Coucrer, Forrest Harmon (Age 40) Eng. Aide, 
U_S. Bureau of Reclamation, Logan, Utah 

Estes, Warren Ciovoen (Age 32) Owner, E. & T 
Constr., Co., Inglewood, Calif 

Evererr, Ecviw Leste (Age 36) Asst. Civ. Engr., 
VA, Fountain City, Tenn 

Parret., Josern Romurus, Je. (Age 27) Officer in 
firm, Joseph R. Farrell, Inc., Bldg. Constr 
Philadelphia, Pa 

Fisuer, Voror Raymonp (Jun.) (Age 34) Civ 
Engr., P-2, Dept. of Agriculture, SCS, Nucla 
Colo 

FLrores, Amprosio Rimanpo (Age 39) Asst. Engr 
to Chf. Engr Manila Engr. Dist Manila 
Philippine Islands 

Gatracuer, Cuartes Ricnarp (Jun.) (Age 32) 
Traffic Eng. and Traffic Planning Consultant 
Ventura, Calif 

Goeurinc, Frank Evpon (Age 35) Office Engr 
(P-4), Bureau of Reclamation, Deschutes Proj 
ect, Bend, Ore 

Goovwtn, Ray (Age 46) Asst. Head, Specifications 
and Publications Sec., Canals Div., U.S. Bureau 
of Reclamation, Denver, Colo 

Green, Josern (Age 32) Design Engr., National 
Lead Co., New York City. 

Hawt, Artuur STantey (Age 30) Head Teacher of 
Civ. Eng., Sydney Tech. Coll., Willoughby 
N.S.W., Australia 

Hicurower, C#artes Lee, Jr. (Jun.) (Age 32) 
Bridge Designer, South Carolina Highway Dept 
Columbia, 5. C 

Howe, Warner (Jun) (Age 28) With Gardner & 
Howe, Structural Engrs., Memphis, Tenn 


Huppieston, Paut McKisson (Jun.) (Age 32) 
Chf. Structural Engr. and Associate, Reynolds 
Smith & Hills, Engrs. and Archts., Jacksonville 
Fla 


KARKKAINEN, Arvip Ricwarp (Age 37) Engr 
(Civ.), U.S. Bureau of Reclamation, Pierre, 5 
Dak 


Katrak, Sout Kexuusurevu (Age 30) Lecturer in 
Civ. Eng Coll. of Eng Poona, Bombay 
India 


Krrewan, Lows Parricx (Age 28) Contractor's 
Engr., Gilbert Ash, Ltd., London, England 

KRISHNAMURTHY, Narastmna (Age 20) Graduate 
student, Harvard Graduate School of Eng 
Cambridge, Mass 


Lance, Ovors Pau (Age 37) Cons. Engr... Civiland 
Mining, Coquille, Ore 


LANGDALE, Frepeaick Darrow (Jun.) (Age 31) 
Bridge Design Engr., State Highway Dept 
Olympia, Wash 


LARSEN, Raven Peter (Age 46) Chf. Civ. Engr 
Way & Structures Dept., Milwaukee Elec. Ry. & 
Transport Co., Wauwatosa, Wis 


Latir, Apput (Age 33) Executive Engr, Public 
Health Dept.. Govt. of Bengal, India, on leave 
for graduate study at Harvard Univ 


Lesuer, Cart Evoensr, Jr. (Age 35) San Engr., 
H. K. Ferguson Co., Cleveland, Ohio 


Lrremrorp, James Ousey (Age 36) Instructor and 
graduate student, North Carolina State Coll 
Raleigh, N.C 


MacDovcatt., Cepric Huon (Age 46) Asst. Engr 
in charge of design, Dept. of Water and Sewerage 
Parsons, Brinckerhoff, Hogan & MacDonald 
New York City. 

Mariner, Hosarr GrRanam (Jun.) (Age 33) 
Specifications Engr., Stanolind Pipe Line Co 
Tulsa, Okla. 


Morz, Joun Roperrt (Age 45) Civ. Engr. III, TVA, 
Elizabethton, Tenn. 


OvtmManns, Eimer Frev (Age 38) Senior Engr 
Kimberly-Clark Corporation, Neenah, Wis 


Parratt, Lyte FRANKLIN (Jun.) (Age 33) Constr 
Supt., Atlantic Gulf & Pacific Co., Manila, 
Philippine Islands. 


Patrerson, CHar ies Brrep (Jun.) (Age 32) Engr 
(Civ.), P-5, Waterways Experiment Station 
Vickstwrg, Miss. 


Peacock, Eart Georce (Jun.) (Age 33) Office 
Engr., Kaiser Engrs., Inc., Fontana, Calif 


Peart, Emanvet Hive (Age 36) San. Engr. (P-4) 
Western Ocean Div., Corps of Engrs., Sausalito 
Calif, 


Peavey, Frank Harrts ( Jun.) (Age 34) Gen. Supt., 
Raymond-Morrison-Kaoudsen, Vitoria, Espirito 
Santo, Brazil 


Pratt, Atpert Samuer, Jr. (Age 28) Structural 
Designer with Ellis Wing Taylor, Archt. and 
Structural Engr., Los Angeles, Calif. 


RANKIN, Joun Wriison (Age 29) Asst. Designer, 
Braithwaite, Burn & Jessop Constr. Co, Ltd 
Calcutta, India 





Reeve, Joun Orson (Jun) Age 35 
(private practice), Pomona, Calif 
Rocers, GLENN HeRpert (Jun.) (Age 
Engr (P-4), Real Estate and Legal D 
Works Office, U.S. Navy, Oakland C, 
Rocers, Lott Townsenp (Age 37) } 
AMC, Wright Field, Osborn, Ohio - 
RON, SANTIAGO HERNANDEZ (Age 37) Chi 
Coordination & Control, Ministry Pu 
Works; also Vice-Pres., Coll. of ‘ 
Venezuela, Caracas, Venezuela. 
RovusaL, Epwarp Frank (Age 27) 1 
Harrop Ceramic Service Co., Columbu 
RUNYAN, Marvin WILLARD (Age 29 
Stevens & Koon, Portland, Ore 
Satrem, Ivan (Age 32) Engr., New Vor, St 
.Power Authority, Brooklyn, N.Y. 
Saxton, Norton Epoar (Age 34) Civ. FB, 


\rchr 


er . . Pre 
3 Grade |, Corps of Engrs., Joliet, 11) ‘ 
SCHAEFER, Epwarp Josern (Age 41) Hy Bec- 
Ground Water Div., U.S. Geological Surys 
Columbus, Ohio ’ 
Suipman, Rov Marvin (Jun.) (Age 30 Spec 


work for TC. Forrest, Cons. Engr., Thre: River 
Tex 

SHIVLER, JAMES FLeTcHer, Jr. (Jun Ave 26 

Ses Engr., Reynolds, Smith & Hills, Jacksonva), 
a 

SITAPATHI, NANNILAM RAMACHANDRA Iyer (Avy 
30) Prof. of Civ. Eng. and Head of Dept of 
Civ. Eng., Coll. of Eng., Cocamada, Madra« 

SmytTHe, James Freperic« (Age 34) Constr Engr 
Ebasco Services Inc., New York City 

SNELL, JoHN RayMonD (Jun.) (Age 34) San Engr 
China San. Eng. Service; present address M+ 
rose, Mass 

Spapa, Jou~ ANTHONY (Age 42) Clearance Inspe 
tor, M. of W. Dept., New York Central R p 
New York City. 

Spencer, Ernest Lincoun (Jun.) (Age 34) Aco 
Prof. of Civ. Eng., Northeastern Univ. Boston 
Mass 

STEPHENS, Perry (Age 38) Res. Engr., Robert & 
Co., Inc., Archts. and Engrs., Atlanta, Ga 

Sweet, WictiaM Herpert (Age 38) Engr. Bureay 
of Reclamation, Montevista, Colo 

Tan, Eno Joo (Jun.) (Age 27) Chf. Engr and Map 
aging Director, E. J. Tan Eng. Co., Ltd, Sings 
pore 

THomas, CHARLES WELDON (Jun.) (Age 34) Flood 
Control Engr., SCS, U.S. Dept. of Agriculture 
San Fernando, Calif 

Topey, FRANK THRALL, Jr. (Jun.) (Age 29) Win 
H. B. Hunter, Engr., Memphis, Tenn. 

Turte, Epwarp E. (Age 35) Design Engr, City of 
Phoenix, Ariz 


Van Arta, Warp Hamitton (Age 33) Executive 
Officer to Army Engr., First Army, Omahe 
Nebr 

Wannont LanpeR, Luts (Jun.) (Age 32) Chi 
Engr., Div. of San. Eng., Ministry of Health 
Caracas, Venezuela 


Werner, Danter Jeannort (Jun.) (Age 33) Engr 
Consultant to Hadassah Medical Organizatior 
Jerusalem, Palestine 


Wuerry, Joun Etwoop (Age 30) Instructor. Ap 
plied Mechanics Dept., Kansas State Coll, Mas 
hattan, Kans 


Wovr, Herpert CHarves ( Jun.) (Age 33) Associate 
Engr., Russell & Axon, Cons. Engrs., Affton, M 


Yoot, MAILLACHERUVU VENKATESWARA (Age 3. 
Asst. Comdr. Royal Engrs., Mil. Engr. Services 
Deccan, India 


Zapp, LLoyp Orro (Jun.) (Age 33) Asst. Div. ( 
Engr., Humble Oil & Refining Co., Corp 
Christi, Tex 


APPLYING FOR JUNIOR 


ANDERSON, Ropert WiittamM (Age 26) Designer 
Ganteaume & McMullin, Engrs., Beverly, Mass 

CampBect, CHARLES CLEVELAND, JR ( Age 27 
Marshall & Brown, Archts. & Engrs., Kauss 
City, Mo 


Fossum, Guitrorp Ove (Age 28) Asst Pro! 
Civ. Eng., Univ. of North Dakota, Grand Fork 
N. Dak 

Horowrtz, Georce Frirz (Age 23) Asst. with 
Weinberger, Civ. Engr. & Gen. Bidg. Cone 
Shanghai, China 


Ismen, Ismam. (Age 24) Engr. with Gahages Com" 
Co., and Byrne Organization, Cedarhurst. 


Liguori, FRANK Ropert (Age 28) Walton, N y 


MANOHAR, Mapnav (Age 23) Supervisor, Des? * 
Test Div., PWD, Madras, India; at presen’ 
U_S. on design and test for Ramapadasece* Dat 
Denver, Colo 


MARTIN, JOHN Prerre (Age 26) Instructor, U" 
Washington, Seattle, Wash. 


s 


Morris, Paut Epwarp (Age 30) With | 
Office, War Dept., Kansas City, Mo 


Oxamoto, Georce Takeo (Age 27 
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* The habit of accuracy is so strong in engineers that drawings which are merely 
clear and legible are not enough. Creative men want their drawings to look 


professional, not only in essentials, but in details. K & E has equipment that con 





help you in both endeavors...drawing instruments and materials so well conceived 








sesthhe werld'e meeaiee and precisely made that many engineers and draftsmen regard them as valued 
radio networks partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 

b petween thinking and doing, helping to make possible the tools, machines, 

[: appliances, construction projects, that mark our civilization. So widely is this true, 

(a it is self-evident that every engineering project of any magnitude has been 

completed with the help of K & E. Could you wish any surer guidance than this in 


--.most efficient 
office buildings the selection of your own “partners in creating’’? 








o ‘ For faster, better lettering you will find a 

‘ rtn ea rs : n Cc re a Ti rn LEROY? Lettering Set a tremendous help 
: Gg With it you can produce a wide range of 
lettering styles and symbols with complete 


uniformity. Precision lettering need no longer be tedious. For full information 


write to your nearest K & E Distributer or to Keuffel & Esser Co., Hoboken, N. J. 


fat S— 
i) fc = tReg. U. S. Pat. Off. 





KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK * HOBOKEN, N. J 


CHICAGO * ST. LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 
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THE hew TRIPLEX 


Means Better Water/ 


Proportioneers”S Triplex Chem-O-Feeder is compact (24” x 16” x 12” overall) and 


Copacity 0-24 gol hr 
of 0-100 ibs. 1 


new in design it feeds three different chemicals, each at a predetermined, adjust- 
able rate. This single unit injects exactly the right amount of hypochlorite, alum, ond 
soda ash, or any other water treating chemicals, for sterilization, coagulation, pH 
control, etc. Simple to operate, accurate and long-lived, the Triplex provides . . . in 
one package ... complete economical water treatment for the new or modernized plant. 


Write for complete information. 


% PROPORTIONEERS, INC. % 


14 CODDING ST., PROVIDENCE 1, R. 


. 
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of Gray, LAWRENCE ( 1047 
RaGspaLte, Joun Garris, Jr., 1947 
RANKIN, WARREN Harvey. 1947 
Smiru, NATHAN EvuGcener, 1947 


Engr P rerritorial Airport System, Dept 
Public Works, Honolulu, Hawan 

Rice, Pauw PrepericK (Age 26) Graduate student 
Massachusett Inst i Technology Boston 
Mas 

seRWERT, MarR FREDERICK Age 20) Asst. to 
Field Engr Allen N. Spooner & Son, New York 


BROOKLYN POL. INS 


Miiman, STANLEY Marvin, 1047 


City 
ruorneurRn, Tuomas Hamepton (Age 31) Research 
Associate in Civ. Eng Univ. of Illinois, Urbana BROWN UNIVN 
il SnHockReN, Vincent Eucene, 1947 
Voutmer, Acserro Jost Ave 21) Graduate Stu 


dent, Rensselaer Polytechnic Inst., Troy, N.Y BUCKNELL UNIV 
Wan. Tuetn (Age 28) Graduate student. Un of 


Utah. Salt Lake City, Utah Gapints, Micnar, CHarries, 1947 


ALA POL. INST CALIF. INST. TECH 


CLANTON, Wiittam Raven, 1947 27 Benn Dupiey Bare, 1947 
House, A.serr Ricnarp, Jre., 1947 27 
CATHOLIC UNIV. OF AMERICA 


UNIV. OF ARK 


CorRASaANnrti, Josern Victor, 1947 
lurtan Maueice, 1047 27 Curtey, Lawrence Joun, Jr., 1947 
29 Kirnossury, Henry Lewrs, Jr, 1947 


FRAUENTHAL 
GLasoow, FPRank Reew. Ire 1947 
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UNIV. OF CIN 


Buerrner, Pauw Enwarp, Jr., 1947 
Hor«tns, Aten Vinton, 1047 


Kwocn, Donato Ropert, 1947 : 
rHE CITADEI 
Causey, Matcouim LaAnper, Jre., 1947 : 
Ray, WittiamM Lutuer, Jr., 1947 5 
Wappett, James Maprson, Jr., 1947 4 
CLARKSON COLL. TECH 
Huespece., Atcen WiiwtaMm, 1947 24 
Jerome, WirittaM Barker, 1947 “4 
Lowers, BenjJaMIn Pau, Jr., 1947 23 
Maoet, Micnae. Orazio, 1947 4 
RicuertT, Ropert CHaries, 1947 2 
CLEMSON A. & M. COLI 
SCHUMACHER, SNB&AD, 1947 23 
COLO. A. & M. COLI 
Koonsman, Georce Ler, 1947 “4 
Serrn, Eowarp Ciintron, 1947 6 
UNIV. OF CONN 
Escuert, Exnest, Jr., 1947 4 


Griswoip, HAYDEN LEAVENWORTH, JR, 1947 (25 


COOPER UNION 


BLUMBERG, Haron, 1947 24 
Curersos, Arcyrios Panterts, 1947 27 
Devers, FRANK, 1947 28 
Levy, Roy, 1947 25 
Marra, Perer STANLEY, 1947 29 
Suirn, Lewis Van Aryn, 1947 24 
Verity, Freveric James, 1947 24 


CORNELL UNIV 


HAGAN, WitttamM Lyon, 1947 
Hurrer, Jack A_sert, 1947 
Krpnts, Eucene Aaron, 1947 
LANNOM, Epwarp Hicks, Jr., 1946 
Loucks, Ropert Dean, 1047 
Marruies, Frevperick Joun, 1947 


DARTMOUTH COLI 


ALtpom, Rowpert Sapier, 1947 a 
Byrkit, Eomunp Jonn, 1946 b>] 
CLARK, Frercner, III, 1947 24) 
Sara, Vicror Courins, Jr., 1047 23 


UNIV. OF DEI 
CLARK, Wititam FPiercner, III, 1947 25 


DUKE UNIV 


BuLLarp, Joun Carson, 1947 21 
Crepie, Epwarp Cec, 1946 20 
FeRDINAND, THOMAS FRANCIS, 1947 44 
Haney, Joun Norman, 1947 23 
Hoke, Georcer CLaytTon, 1947 » 
Murer, James Turo, 1947 44 
Stapp, Maurice Quinton, Jr., 1947 2) 


UNIV. OF FLA 


Fink, ApRanam Ira, 1047 22 
RIcHARDSON, JAMES Everetre, 1947 24 


GA. SCHOOL TECH 
FREEBORN, JOHN Bertram, 1947 22 
Woop, James Ivy, 1947 a4 
GEORGE WASHINGTON UNIV 
Dor, Freperick Henry, Jr., 1947 33 


HARVARD UNIV 


Amory, Water, 1947 22 
ANTENEN, JAY Freperick, 1947 24 
BecKkMAN, WALLACE JENNINGS, 1047 a4 
Borrero, Peoro Manvuer, 1947 ef 
Corso, Jose Marta, 1947 24 
Duke, Jesse Cursnoim, 1947 ; 
ParRReLt, Vincent Bernarp, 1047 ot 
FirzGerRap, Joun Eomunp, 1947 2 
Kapp, Martin Seymour, 1947 : 
McBrive, IAN Fargqumarson Boyp, 1947 24 
McDante., Writiam Kennepy, 1947 a4 
McLenpon, Samuet Cueney, 1947 24 
Newson, James Ciark, 1947 : 


Roistron, Jack Wii.iaM, 1047 : 
RUBENSTEIN, Seymour, 1947 
Stices, Witrtam Sumner, 1947 : 
THompson, James Bernarp, 1047 . 
Warson, Rosert Georce, 147 : 


UNIV. OF IDAHO 


BaRNnes, Merrit Evpon, 1947 - 
CHRISTENSEN, James Pump, 1947 ; 
Cook, Joun Carey, 1947 

Hart, Joun Ivan, 1947 

Ostunp, Georce Russett, 1947 - 
Peesies, Joun Josern, 1947 : 
Ross, Frank Emer, Jr., 1947 . 
Wasneurn, Harvey Curtts, 1947 : 


ILL. INST. TECH 


Benjamin, Inwin Artuur, 1947 se 
FrorvAn, Joun Eucene, Jr., 1947 -* 
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UNI-FORM PANELS 
we 
( * “+> WALLS TOO! 
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24 The versatility of the UNI-FORM System of Wall Form Construc- 
2 tion brings to circular concrete construction the same economies, ease of 
: pe use and speed which have made it preferred for every type of standard 
rid re wall construction. Material savings of 50% and labor savings from 50 to 
' 66°3% are usual. 
: In use, the steel framed, plywood-faced panels are aligned and braced 
: on | side only. Forms are set up on the inside, aligned and braced and steel 
is placed. Specially devised filler panels compensate for the increase of the 
5 outer circumference over the inner 
: circumference. 
ts The outside forms can be erected 
- — in lifts, permitting proper placement 
' of concrete, or forms can be com- 
ene UNFORS letel 1 if desired 
“ th UNI- Te x CTE > > 
, wi etely erected if desired. 
nd Tie K 
a is ond TS ed 
UN lle nae Buy UNI-FORMS outright—or 
IVERSAL | rent them with an option to pur- 
FORM @ champ | chase. The UNI-FORM System of 
; Concrete Form geen? Wall Form Construction can be 
; ‘ %- Gli sts for 3a y " 
1246". Kostner” onnadl used in all types of concrete con- 
: struction. For more information 
write us. There is no obligation. 
Concrete Forms + Form Ties + Brick Ties - Reinforcing Steel Supports and Building Specialties 
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WILL YOUR 
GATE VALVES WORK? 






iron. + Fully 


High-strength cast 
bronze-movunted. + Rigidly inspected, 
tested to 300 Ibs. hydrostatic pressure. 
* Conforming te A.W.W.A. specifica- 


tiens. + Sizes from 2” te 30”. 





Deep buried in the earth, a gate valve must work when 
needed — or it is not worthy of the name. For there can 
come a time in the life of any community when public 
safety hinges on this mechanism alone. 

The R. D. Wood Gate Valve has earned high con- 
fidence, having proved itself over a span of mony 
yeors, and under conditions of every sort. It is so de- 


signed thot practically nothing can go wrong. Just 
3 internal ports—oa spreader and two discs. 
No pockets to collect sediment. The discs move 
clear of the seats before being lifted into the 
bonnet, permitting unobstructed flow. Turning 
freely on the trunnions, they are not liable to wear 


at any one ploce—wear is distributed, life pro- 


longed. In closing, the spreader action is af the 
center of the discs, seating them tight and even, 
and preventing leakage. One of the fine compli- 
ments paid this gate valve is the fact that water- 


works engineers often specify it—as an extra 
margin of safety. Give your community the plus 


protection of R. D. Wood Gate Valves. 


R.D. WOOD COMPANY 


Public Ledger Bldg., Independence Square, Philadelphia 5, Pa. 
Manufacturers of Mathews Hydrants and “Sand-Spun”’ Pipe (Centrifugally Cast in Sand Molds) 


Gowoman, WriittamM Morris, 1047 
Hawry, Henry Josern, 1947 
Larimer, Joun Murray, 1047 
Miuccer, Laveen Arcos, Ie, 1947 


Overt, Davin Lours, 1047 
O’'Geary, Dennis Travyior, 1947 
serorrR, Jounw Cart, Ie, 1947 

UNIV. OF ILI 
ALLewswortHh, WirtiaM Burton, 1047 


ArKINSON, Matruew Joun, 1947 
Autrey, Wiiitam STAN ey, 1047 
Barcus, Caauncey Haron’ 1947 
Bare, Eimer Eowarp, 1947 
Bear, Josern Tuomas, Je, 1045 
Branpt, Paut Cart Henry, 1947 
Breioos, Orrver Howarp, Jr., 1947 
Ciancy, Raywonp Epwarp, 1947 
Coun, Norman Kenwoon, 1947 
Conant, Joun Heyvwoopn, 1947 
Crowe, Bazet Ernest, 1047 
Curtis, Wrttam Austin, 19047 
Faoco, Cuaries Raymonp, 1947 
Fiscuer, Neo Eun, 1047 
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22 Fisupack, Jesse Leroy, 1947 

22 Fircn, Vernon, 1947 

26) Firron, BertTron Reep, 1947 

22 Friese, NortTsaam Briiiups, 1947 
28) Gates, Ropert Rupoirn, 1947 
2) Goerrert, Benjamin Leroy, 1947 


> Gouri, Norman Tempre, 1947 
HamuerssitH, Joun Wiiitam, 1946 
Hoopwin, Hersert JonatHan, 1947 
Hornkon., Georce Ropert, 1947 


24) Kamer, Anton, 1947 

24 Kimmons, Ropert Lee, Jr., 1947 

22 Kost, Cuester Crarence, 1947 

25 Kors, Harott Herpert Henry, 1947 
24 Krvuc, Ropert Freperick, 1947 

26 Kucicx, Perer, 1047 

23 LANNING, Lyte Epoar, 1947 

21) Leek, Joun Ries, 1947 

20) Locan, Jack McEwen, 1947 

25) Lyppon, Joun WrittaM, 1947 

26) Martinez, Atvaro, 1947 

23) Newmark, Hersert Leonarp, |947 

21) PASTERNAK, Rapuart ANTHONY, 1947 
23) Pattison, Ropert Kart, 1947 

24) Perry, James McKrnecey, 1947 


Ranvpoirn, WittiamM Apport, 1947 
Remers, Freverick Ho_sers, Jr., 1947 
Serpen, Urrer, 1947 

Scumitz, Eimer Rouirm, 1947 

Suirn, Townsenv Bovcnton, 1947 
Srprincman, ALoysius James, 1947 
STALLMEYVER, JAMES Enwarp, 1947 
Tuomas, Taomas LAwRrence, 1947 
Waker, Bopete Purcericx, 1047 
Warnock, THomas Henry. 1947 


STATE UNIV. OF IOWA 
Quresny, Askar Aumap. 1947 
Sanosrer, Wu.t1am McCoy, 1947 


KANS. STATE COLL 


Conwetr., Leo Roy, 1947 

Dewey, THornton Cornet, 1947 
Jounson, Epcar Burton, 1947 
Nevson, Eowyn Les, 1947 
Parrish, Loris Nevson, 1947 
PauLson, Frank Georoe, 1947 


LAFAYETTE COLL 


Forss, Henprick ALEXANDER, 1947 
Scorr, Hersert James, 1947 


LEHIGH UNIV 


Meck tem, WictiamM Mitrarp, 1947 
Wuuirrece, Ropert Sterretr, 1947 


LA. STATE UNIV 
Eastey, Cleon Excess, Je, 1943 


UNIV. OF LOUISVILLE 


GranaM, Tuomas Carcisie, 1947 
Hou.ts, WicttaM Josern, Jr. 1947 
LARKIN, Joserm WiLtarp,. 1947 
Wenzer, Ropert Cart, 1947 
Witson, oun Dovcras, 1947 


MANHATTAN COLL 


Baicas, Josern Freperick, Jx., 1947 
BLAIne, Evcenk Josern, 1947 
Bopine, Wrii1aM Davin, 1947 
Castro, ALex Josern, 1947 

De Leo, Eowarp Bauce, 1947 

Fox, Atsert Josern, 1947 

Fox, Artruur Josernu. Jr., 1947 
Gannon, Joun Joseru, 1947 

Henne cy, Eopmunp Paut. 1947 
Hucues, Eowarp James, 1947 
Laver, Josern WiiiiaM, Jr, 1947 
LUCIANO, ANTHONY Micnaet., Jr., 1947 
Markcuese, Paut T., 1947 

Moriarty, LAwrencr Ropert, 1947 
O'Brien, Davin Joun, 1947 
O’Connett, Cami_tus Aguinas, 1947 
Riverso, Raruagt Gino, 1947 
Rowan, ANTHONY THomas, 1947 
Scenut, CHartes WiiitaMm, 1947 
TANNER, DonaLp Norman, 1947 
TROIANO, Ropert CHaRies, 1947 
Wiurrorp, Ropert Exv.iott, 1947 
Witson, Harry Dennis, Jr., 1947 


MARQUETTE UNIV 
Micuaup, Emu THropore, 1947 


MICH. STATE COLL 


Snow, Artuur WriiiiaM, 1947 
UNIV. OF MICH 
BATCHELDER, FRANCIS JosePn, 1947 
Brapiey, Ropert Orin, 1947 
BrReIpeENBAcH, Victor Rupo-pn, 1947 
Corr, Samuret Morris, 1947 
Duytryk, Joun Ropert, 1946 
Donnetry, Paut Josern, 1947 
Hemepacn, Ciintron Lous, 1947 
Martyn, Curtis Verner, 1947 
Mamet, Frepreicx Artuur, 1947 
Peacock, Rosert Hotpen, 1947 
Rape. Ropert James, 1947 
Ricott!, Ropert AnpRew, 1947 
Romero, Joun Satvatore, 1947 
Ruscue, Frepric, 1947 
SHANABERY. Ropert Fow.er, 1947 
SHARPE, ROLAND Leonarp, 1947 
Sneit, Ropert Emerson, 1946 
Van Eyck, Marvin Rowan, 1947 


UNIV. OF MINN 


Jarvis, Atice Mary, 1947 
Samue son, Coun Frirator, 1947 


MO. SCHOOL OF MINES & MET 


Anprews, Joun Avery, 1947 
Boyp, Darato Dane, 1947 
Carton, Paut Firemine, 1947 
Gaavis, Hetry Jose, 1947 
HENNING, Paut, 1947 

Henry, Georce Epwarp, 1947 


Kenpat., Ropert Harr, 1947 
Kruse, Henry Joun, Jr., 1947 
Lewis, Dwicut Eomunp, 1947 
Lirtie, James Epwarp, 1947 
Perryman, Georoe Ira, Jr, 1947 
RANKIN, Norman Ontver, 1947 
SNowpen, James Russert, 1947 
Weocener, Wicpert Frepericx, 1947 
(Continued on page 102) 
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Barber-Greene 








The Ditcher that Conquered CORAL ROCK! 


lough abrasive coral rock wasn’t considered a good 
spot for a mechanical ditcher until the B-G Vertical 
Boom Ditcher first showed how the job could be 
jone. Since that time, miles of trench have been 
cut in coral rock by B-G Ditchers, from the Florida 
flat lands to the Pacific’s war-won islands. Natur- 
ally, with that kind of ability it is the preferred, 
moderate width, medium depth ditcher for working 
in everything from cemented gravel to sticky gumbo. 

Like all B-G machines, it is engineered by experts 


BARBER-GREENE COMPANY -: 





to give long-time, cost-reducing service: the self- 
cleaning “kick-out”’ digging buckets on the vertical! 
boom operate like a milling machine for sure cut- 
ting action: the automatic overload release gives 
positive protection, automatically resets itself: its 
short length, low over-all height and sure-footed 
crawlers give it maximum maneuverability. These 
are unique features that recommend this B-G 
Ditcher for tough going. Barber-Greene Company, 
Aurora, Illinois. 


There's no other like 
it! No other ditcher 
can equal the efficient 
“milling action” of 
the B-G ‘‘vertical 
boom’”’ Ditcher. 


AURORA, ILLINOIS 
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Recent Books MATERIALS OF INDUSTRY By the late Samuel SuRveYING, 3 ed By H. Bouchard 


. = : ee Poster Mersereau, revised by Calvin G. Reen tional Texthook Co Scranton (Ps rs 
MacRae’s Buus Boox, America’s Greatest Buying ami «Kenneth I Holderman. McGraw-Hill 647 pp.. illus., diagrs., charts, tables & : wy 
Guide and Hendrick Commercial Register Book Co.. New York and London, 1947 623 fabrikoid, $4.50. This standard textho. 7 2 
i “4th Annual Edition MacRae Blue Book pp.. illus., S'/4 & 5/4 in., cloth, $2.80 rhe in the first seven chapters, the fundamen _ 
Co., Chicago (18 | Huron Se 1047 1740 fourth edition of this standard text covers recent tions of surveying, such as the measu; at o 
p., illus. 11 < Sin.. doth, $15 This eanual developments in industry Subject matter has angles, horizontal and vertical distances , Geis 
reference volume lists all manufacturers in the been rewritten for better understanding by stud operations with the transit. Su uent Sher 
United States under a detailed product classifi ents in technical high schools and industrial and deal with triangulation, topographic a, vir 
cation The listing under each product is alpha vocational schools It offers a working knowl graphic surveys, municipal and oth« DeCia 
betical by company name A complete alpha edge of the main facts of industry, including surveys, errors, and astronomical ob« tions 
betical listing of company names, with capital distribution and production of raw materials and The adjustment of instruments is expla hed 
ratings and local distributors, precedes the classi their general properties, transportation, conver the new edition contains a discussic; f the 
fied section 4 340-page Trade Name index i son inte commercial products, and economic State systems of plane coordinates . 
neluded at the back of the volume importance 





nalneering Societies 


PERSONNEL SERVI . RE, 


NEW YORK CHICAGO ® SAN FRANCISCO 


8 W. 40th ST. . 211 W. WACKER DR. ° 100 mall AVE. 57 POST ST. 









Men Available STRUCTURAL ENGINEER, with at least 10 years 
design experience, to supervise industrial and 
Civit,. ENGINEER; recent graduate, 24; slightly This placement service is available to chemical plant design. Salary, $5,000-$6.000 , 
lisabled veteran, interested in sanitary or struc members of the Four Founder Societies. year. Location, New York, N.Y. W-93l4(e d “~ 
tural engineering work and in sales no experi If placed as a result of these listings, the , oe” “—e : ; . “s | 
nce, prefer New York City or vicinity, ( applicant agrees to pay a fee at rates Instructors IN Civ. Encineeeine, Tw 4 
x2 listed by the service. These rates One to teach mechanics of materials and n 
inforced concrete; another to teach mechani — 


established to maintain an efficient non- 














Civu. ENGINEER Asso M ASCI M profit personnel service—are available Location, Pennsylvania. W-9322(4 
2 ted | sed | d surveyo 

~~ + ag A of U s. ™M shen < fA Re he = . i Upon request. The came rule for pay- STRUCTURAL ENGINEERS, SIX Two should be 

yeas aried water works construction and ment of fees applies to registrants who capable bridge designers with at least five years ‘ 
nee . , . rience advertise in these columns. All replies experience on reinforced and/or steel bridges 
a ens oes soe ee should be addressed to the key numbers Sour man te ect 66 abeietedtn G> tha aes j 
large ftactory waste disposal urvey just con : gers and 
indicated and mailed to the New York to do detailing, checking, and drafting work aw, 
Office. Please enclose six cents in post- Salary. $4.200-$5.400 a year: 44-hour week 
-<. cover cost of mailing and return of Location, Pennsylvania. W-9338 
application. 
INSTRUCTOR TO ASSOCIATE PROFESSORS in Ciy 
electrical, and mechanical engineering. Salaries 
Ce ee $2,900-$4,400 a year Location, Canada. W 
Q357 

7 
7 } cluded; some knowledge of French, German and Crv&{, ENorneer with minimum of 10 years’ ex 
7 , Spanish with 2'/4 years spent in Venezuela and perienc& in the construction of hydroelectric 
j , Dominican Republic. C-383 dams Vill have complete charge of construction 
j P . ‘ ' of three dams. Salary, $15,000-$20,000 a year 
7 TEACHING , Civm Enowneer; Jun. ASCE; 30; single Location. South. W 9359 

4 years’ experience on lumber, steel estimating 
' coordinating material procurement, preparing _ STRUCTURAL ENGINEER, young, to assist the 
, ‘ reports and correspondence, and specification field engineer on large industrial building project 
7 ‘ writing Location preferred West Coast Avail Will take off quantities, issue requisitions, et 
5 POSITIONS able immediately. C-384-476-A-19 Salary, $3,600-$4,800 a year. Work in Upstate 
‘ New York. Headquarters, New York N.\ 
W.9360 
‘ ses P 
7 4 Positions Available Crvi. ENGINeER, young, single preferred. with 

j ‘ Crry-County PLANNER to initiate and develop some knowledge of Spanish. Should be intereste 
7 ‘ county master plan Must be experienced in in foreign work and have had some experience 
7 : municipal work Salary open Location, Mary general engineering i.e, designing reinforced con 
, Instructors, Professors of ’ land. W-9233 crete, surveying, and estimating. Permanent 
> Location, Ecuador. W-9361 
Fieto ENGIneer, civil graduate, 30-40, with : . 

? All Ranks, Lecturers, ) at least 10 years’ experience on building survey ENGINEERS. (a) Superintendent or Project Th 
, | work, in industrial and power plant construction Engineer to take charge of building constructior it c 
7 . . Licensed engineer desirable Salary, $5,000 on mdustrial, oil, and chemical plants. Salary 
, and Teaching Assistants } $6,000 a year. Location, northern New Jersey 7,500 up “yeu a” ae Estimator as y 

W-9244 verience and capable of supervising estimating ol 
in Civil . a department oun —* contractor, Li d 
ASSISTANT Proressor, 30-40, preferably with cation, Southwest 93633 

‘ 9 ‘ M_S. and several years’ experience, to teach water ses 
‘ . ‘ supply, sanitation, and fluid mechanics Sal STRUCTURAL ENGINEER, single preferred, with am: 
‘ Electrical, , ary, $4,000 a year. Starting September 1947 at least 2 years’ building design experience 
, ‘ Location, New York, N.Y W.9256 cluding some knowledge of structural welding . 

? Two-year contract Location, foreign. W-%5 imf 
, and ‘ FieLp SUPERINTENDENT, well grounded in all ‘ 

‘ phases of construction for a monumental type of Frecp Encineer, 35-40, with some experienc ing 
7 . . . : building Duration, possibly one year Salary on construction work, for laying out roads, sewer: 
, Mechanical Engineering , $110-$125 a week. Location, Washington, D.C mill building construction. Should be able | 
‘ ‘ W.9271 take off quantities, etc. Salary, about $8 bt eee 

‘ ‘ $3.900 a year. Location, Pennsylvania. W‘)™ 
‘ ‘ ESTIMATOR, civil, young, to take off quantities T 

§ , for architects’ drawings and for pricing, for Civi ENGINEER to take off quantities on brick 
‘ | window company. Salary, $3,120-$3,300 a year concrete, lath and plaster ow ~- 900. sha 

Location, New York, N.Y. W-9280 house construction project. Salary 3 ‘ 

Apply by Letter to , year. Location, Brooklyn, N.Y. W-#55% 

, De ‘ 2 of Reatnntet s Civi. ENGINEER ~~ with epperiqgee in — , - 

pertment o ngi rin storm drainage design, for rainfall and runoff com SUPERINTENDENT capable of taking ful! char: 
putations, general hydraulic design, layout and of concrete dam ~~ Must have had ex 
2 : ; ; sfrangement of drainage systems for municipali yerience in this type o construction and have 

University of California, ‘ ties and airfields Mostly office work with some ollowing of supervisory personnel Excellen 
, . ‘ field inspections. Salary open Location, Mary opportunity for right man to share in an « xpand 
, Berkeley 4, California land W 9285 ing organization Salary open Location, Mi 
, west W-9397 
‘ , c NSTRUCTION suemneee angie civil of ; , —s nosiine. ‘te 
‘ mechanical graduate, with 5 to 10 years’ field ex ASSOCIATE PRoressor in civil engin 
‘ ‘ perience, to supervise establishment and main teach structural engineering and —— 

§ ‘ tenance of exploration oil camps. Salary Minimum starting salary, $4,100 for 9 months 
Vee $6,000 a year Location, Venezuela W-9286 Location, North Dakota, W-9399-R4295 D3547 
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“Wish we could ‘shimmy’ like that Rex Skip” 


The Rex “Shimmy Skip” is in a class by itself when 
it comes to getting the batch into the drum faster! 
You don’t have to pound it to get all the batch to 
drop. The “Shimmy Skip” provides just the right 
amount of snappy, shaking action... 304 sharp 
impacts per minute... for a clean, quick, time-sav- 
ing charge that adds up to more batches per day 

- more yards per job... more profit for you. 

The Rex “Shimmy Skip” is actuated by wedge- 
shaped lugs on the drum... the heaviest part of the 


CHAIN BELT 


CONSTRUCTION MACHINERY 


‘ e* 
: Be 
a 
=< 


PAVERS 





PUMPCRETES 


mixer. As the drum rotates, these lugs engage 
shaker rollers on the skip,causing the ‘‘shimmying” 
action. There are no cams, gears, delicate adjust- 
ments, or fast wearing parts. There is no strain or 
extra wear on the skip...no extra burden on the 
transmission. Skip itself is sturdily built of heavy- 
gauge steel for maximum service life. 

For all the facts, see your Rex Distributor or 
write for a copy of Bulletin No. 480. Chain Belt 
Company, 1688 W. Bruce St., Milwaukee 4, Wis. 


COMPANY of MILWAUKEE 


i 


MOTO-MIXERS 
































Tracing cloth 
that defies 
time 





@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transporency 
and ink-taking surface and the superb quality 
of its cloth foundation 

Imperio!l takes erosures readily, without 
damage. !t gives sharp contrasting prints of 
even the finest lines. Drawings made on 
imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

if you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth. 
it is good for ink as well 


1, — IMPERIAL 
TRACING 
CLOTH 





SOLD BY LEADING STATIONERY AND DRAW- 


ING MATERIAL DEALERS EVERYWHERE 
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Applicetions for Admissions and Transters 


nitmued from page va 


UNIV. OF MO 


AVLIN A\c_eert Watrer, Ie., 1947 
Bar N. RicwHarp Aan. 1047 
Beery. Samuet Cargtyie, 1947 
Canim... Davin Francis, 1947 
CarTMity,. Evererr Reo, 1947 
Kiam™, Cart Evuoense, 1947 


LAMAR, Envoar Lee. 19047 
Mever,. Rov CHargies, 1947 
Price. Heraeserr Donn, 1947 

Smireh, Warren Peank, 1047 
SUMMERS, CurrroRD Lynn, 1047 
raarre, Georor Ricnarp, Jr., 1947 
Weeer, Artruur Rupotrn, 1047 


MONT. STATE COLI 


Oman, Geraco Eucene, 1947 


UNIV. OF N. H 


Pomeroy, Ray Evoens, Ir.. 1947 
N. ¥. UNIV 

Bascom, MANSFiIEeLDo, M., 1947 

Comen, Arvin, 1947 

Daty, Metvin Henry, 1947 

De Prerero, Joun Josern, 1947 

Esrostro, Lours Satvatrore, 1947 

Gare, Haron, 1947 

Horowrrz, Stoney Lewts, 1947 

Kvuenut, Donato Watrace, 1947 

SANDERS, Mortimer, 1947 

SILVERBLATT, Herwerrt, 1947 

SreTson, Jerome Orrick, 1947 

Weeer, Henry, 1947 

Wout, STANLEY, 1947 


N. C. STATE COLL, 


Bover, WirtiamM Wetcn, 1947 
Cauarpin, Hiram THompson, Ir., 1947 
CrarKke, CHaries Eowyn, Jr., 1947 
Hererrace, Tuomas Price, 1947 
Hrousmitrn, James Apert, Ir., 1947 
Seay, Frovp Srvuarrtr, Ir., 1947 


NORTHEASTERN UNIV 


Brown, James Henry, Ie., 1947 
Curos, Freperick Merritt, 1947 
Creary, Paut Gerarp, 1947 
Cumsinoes, Eowarp Morrie, 1947 
Cusack, Jounw Josern, 1947 
Direcror, Puri RONALD, 1947 
Dutrine, Joun Bates, 1947 
Paizzece, Puro Argtruur, 1947 
Massap, Paut Marruew, 1947 
Newcome, Ricwarp WiiciitaMm, 1947 
Preece, Rosert FrepericKk, 1947 
Prsrorino, CHaries Leo, 1947 
ReECKTENWALD, WitttaM Raynor, 1947 
Rosa, James Mrcnaer, 1947 
Urean, ALrrep Josern, 1947 
Vuowna, Louts Perer, 1947 
Witton, Georocre Henry, Ir., 1947 


NORTHWESTERN TECH. INST 
Hr on, Wrintrrep Mary Ectzapernu, 1947 


NORWICH UNIV 
sHEN, TAY O47 
Day, Joun Wrrutnoton, 1947 
Henry, Wacter Acserrt, 1947 


UNIV. OF NOTRE DAME 
Meaney, Dantet Dunn, 1947 


OHIO STATE UNIV 


Hut, Joun Lowry, 1947 

Kimuick, Eowarp Joun, 1947 
McCorr, Roperr Evwin, 1947 
SATTERFIeELD, Roperr Ear, 1947 
Waker, Cart Crayon, Jr., 1947 


UNIV. OF OKLA 


BRACHAM, Josern JuNtoR, 1947 


ORE. STATE COLI 
person, Lomne E., 1947 
Arenz, Ricuarp Moore, 1947 
Bocct, LAwrence Juuius, 1947 
Bonn, Joun Aten, 1947 
Carey, Gace Muccer, 1947 
Cores, Pamusco Linpsry, 1947 
Crockett, Joun Frep, 1947 
DveGan, CHargtes Wayne, 1947 
Evans, HARRISON Martin, 1947 
Guten, Wrettam RopericxK, 1947 
Haut, Eveene Apert, 1947 
HaTCHARD, RicHarp Ernest, 1947 
Hus, Ropert Norman, 1947 
Hurcuens, Ronacp Hi_prera, 1947 
JouNSON, WALTER Forrest, 1947 
Les, Ropert Lora, 1947 
Lynn, CHaries, 1947 
MADIGAN, Frepertck Howarp, Ir, 1043 
Natt, THomas Rooer, 1947 
Newsperc, Water Ernest, 1947 
Newecrt, Wirirtam Auten, 1947 
Ranps, Norman Harorp, 1947 
Reyno.ips, Eart Curpers, Jr., 1947 
Snort, Donato Ray, 1947 


~~ 


24) 








(5) 


HYDRANTS : 
& VALVES P 





VALVES: 
body, bronze mounted with dow- 


A.W.W.A. type iron 


ble-disc parallel seat or solid 
wedge type. Non-rising stem, 
outside screw and yoke, or with 
sliding stem and lever. Also fur- 
nished hydrauli- 
cally operated. 
Square bottom type 
operates in any 
position. 


















HYDRANTS: 
Standard A. 
proms 
approv Dy 
nderwriters 
and Factory 
Mutuals. 


v, 


M & H PRODUCTS 
INCLUDE 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON. ALABAMA 
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RE’S HOW TO BUILD BRIDGES 
that cost 





AB | ~~ 


a 


au Soe ee 


UWS 


COLONIAL GEORGIA 
CREOSOTING CREOSOTING 
COMPANY COMPANY 


mC Of PORATTO 
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7 ce TRI-LOK 


OPEN STEEL FLOORING 





Extra strong construction — openings closely spaced — available in rectangular, 
diagonal and | Ask for Bulletin 1140. 
DRAVO. CORPORATION, NATIONAL DEPARTMENT 


1103 PITT,BANK BLDG., PITTSBURGH 22, PA. 
( Distributor for THE TRI-LOK COMPANY) 


shapes — with Safety Steps. 











Sherlock Holmes seldom made 
mistakes. Maybe you don’t, 
either, but it’s good to know 
that when vou want to erase, 
you can on PEL-X Water Re- 
pellent Tracing Cloth — with- 
out detection! 


EY JOVE, WATSON, THIS 
TRACING CLOTH DOES 

WAVE ERASURES... 8U7T 
YOUD NEVER KNOW /7/ 











Rugged resistance to repeated 
erasure is only part of the story 
You also get cleaner, sharper 
reproductions, true to scale and 
free from feathered lines, fog 
or cloudiness. And you get this 
quickly, with less eve- 

because PEL-X is truly 
dealer 


more 
strain 
transparent. Ask your 
for PEL-X today! 


ocERASABILITY 


WITH A CAPITAL FOR EXCELLENCE 


FOR BETTER PLANS .. . Better Plan on PEL-X Tracing Cloth 





warte eerticent 










- 


Current Holliston Production includes: TRACING CLOTHS, COATED and 
IMPREGNATED FABRICS, INSULATING CLOTH BASE, SEPARATOR 
CLOTHS, MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN 
LABEL and TAG CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH. 


avy 
ting ove _” 


THE HOLLISTON MILLS, INC. Norwood, Mass. cucaco NEW YORK 
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Srarzer, Cecm. Ernest. Je. 1947 
STEINBRENNER, Orro, JIe.. 1947 
Timmons, Cart Wetts, 1947 

Weser, Georce Henry, 1947 
Vareroucs, Freverick WiitaMm, 1947 


UNIV. OF PA 


Curtis, Benjamin TaLmMapoer, 1947 
Haeeine, Josern Harry, 1947 
Kwok, Cur Fun, 1947 

Prossack, ALpert Harris, 1047 


UNIV. OF PITTSBURGH 


Herreick, Georce Turopore, Ja., 1947 


Rees, Davip Barker, 1947 


PURDUE UNIV 
ANDERSON, GLEN RoperRT, 1047 
Barr, Royvpen STANLEY, 1947 
BATMAN, WenDELL FRANCIS, 1947 
Boswe.t, Howarp Leonarp, 1947 
BRANNAN, Ropert Wesrey, 1947 
Brewer, Herpert Lawrence, 1047 
CLARK, Forrest Davin, 1947 
Davis, Samuet Near, 1947 
Garecick, Martin, 1947 
Hoarp, James Jonn, 1946 
KenvDALL, Ropert CHarces, 1947 
Larson, Wattace Roy, 1947 
Lee, Wiis Lester, 1947 
Markus, Howarp Mirron, 1947 
MUESLENBEIN, Paut Eovwarp, 1947 
OstTerRiinc, ALLEN Warp, 1947 
Simpson, Frep Bayne, 1947 
Trirpret, BerNnare Lynn, 1947 
User, Paut Avag, 1945 
Warren, Haroip Emery, 1947 


ROSE POL. INST 


Cook, Ciype Epwarp, 1947 
EvcstNer, Ricnarp Cuesney, 1047 
Kino, Joun Francis, 1947 
Mircuett, Raven Anprew, 1947 
Newirs, Wattover Hamittron, 1947 
Wapbe, James Micnaet, 1947 
Wereer, Cuarites Granam, 1947 


RUTGERS UNIV 
De Rensts, Henry, 1947 
Karor, Revupen Hrrsn, 1947 


Scnotr, Freperick Lutuer, 1947 
Sinnamon, Georce Kiop, 1947 


UNIV. OF SANTA CLARA 


McKee, Josern Furron, Jr., 1947 
O'Connor, Utysses Sternen, 1947 
Ovaccta, Joun Barrrsta, 1947 


S.DAK. SCHOOL OF MINES & 


Driver, Wynrrep Carror, 1947 
ENGLAND, James Ross, 1947 
ENNENGA, James Lewis, 1947 
Mriiier, Vircw Leon, 1947 
Morcom, Lewts Wesiey, 1947 
Reinecke, Durwoop Donan, 1947 


UNIV. OF S.CALIF 


CATALANO, Micnaet Lincoin, 1947 


TECH 


SOUTHERN METHODIST UNI\ 


Granam, Jack Montcomery, 1947 
Suirn, Rowert James, Jr., 1947 
Terpe., Joun Acsert, 1947 


STANFORD UNIV 


Ames, Lawrence Corrtn, Jr., 1947 
Cantit, RicHarp Francts, 1942 
Danrecs, Lawrence Hint, 1947 
Dyer, Atten Crayton, 1947 
Ecxe.s, James Cameron, 1047 
Lum, Tim Man, 1946 
MANGALABHANU, MADHAVAN, 1947 
Smau., Sam Warre, III, 1947 

Tom, Fay Sue, 1047 

Wiicox, James Rurwvs, 1947 


SWARTHMORE COLI 


ALBERTSON, ABNER Howarp, Jr., 1947 
Keno, Currr Hutrcsinson, 1947 
Serrver, CHaries Hrream, 1947 


SYRACUSE UNIV 


Dockstaper, Emmett STANLEY, 1947 
JACKSON, Ropert CLARENCE, 1947 
SapkKIN, Seymour, 1947 


rEXAS TECH. COLI 
StRawN, Benjamin Dovetras, 1947 


UTAH STATE AGR. COL! 


Barton, Crirr Suirn, 1947 
Boyson, Bert Watton, 1947 
CasemMan, Austin Bert, 1947 
Davis, STERLING, 1947 

HANSEN, VAUGHN Ernest, 1947 
Hickman. Lours Carpon, 1947 
LRATHAM, WARREN Jensen, 1947 
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W ARI M7 


arvYt Batowrtn, 1047 
Water, Barrow, 1947 
saniey HowarRp “47 


NIV. OF UTAH 


MAS Ret, 1947 
x Cart, 1947 
RREN Dare, 1947 
Epwarp, 1947 

un Nick, 1047 
farne LeRoy, 1947 
pert Frencn, 1947 


,RANT RopertT, 1047 
Winter, 1947 


var Preece, 1947 
pert KIMBALI ti 
am Evert, Ir “47 


UNIV. OF V1 
KLIN KELLEY O43 


VA. MIL. INST 


Ropert Enpwarp, 1947 
ames Irvine, III, 1947 

Cart Samvuer, 1947 
a Firzpatrick, 1947 
De_eertT Les, Ir., 1047 
syMOND Conopon, Ir... 1047 
ewrs De Wrrr, Jr... 1947 


STBUBEN GILMAN, 1047 
in PornpexTerR, III, 1947 
wes CurisTian, III, 1947 
Wir.iam Epwarp., JIr., 1947 
WuLttiaAM FPreemMan, 1047 


veLas Wiiiiam, 1947 
HARLES Merce, Jr., 1947 
James Bevery, 1047 


p, Joun Huon, Jr., 1047 

cHARD Ava, 1947 

joun Lioyp, 1947 

CRARLES THeopore, 1047 
VWu.ram CHaries, 1947 

ALVATORE Josern Dominic “47 


wyver, Ricwarp Aven, 1947 
yporGce Excis, Jr., 1943 
rom Lewis, Jr., 1947 

exter, Joun Evcprice, 1947 

AetTHurR Lucius, III, 1947 

RAR Ropert S., 1947 

HN THevurRerR, 1047 


sy, Courtney Ryow, 1947 
xn. ALLAN THORNDYKE, II, 1047 
josern Turner, 1947 
Epwarp Suernarp, 1047 
ant, Jr., 1947 
pert Grikeson, 1047 25 
Oy pRIpDGE AUGUSTUS O17 24 


VA. POI INSI 


RicHarp HowerrTon, 1047 25) 
Ricwarp Guy, JIr., 1947 25 
Roperr Attron, 1947 24 

WASH. STATE COLI 
Wirttam Dixon, 1047 25 


WASHINGTON UNIV 


ERT JoseErn, IR M7 24 
W.VA. UNIV 
Horr SAveERWwt “4 2 
UNIV. OF WIS 
IAR JOHN 147 22 
MELVIN M7 6 
k 147 21 
~ FRANK 4 21 
RANK DONAI M7 28 
UNIV. OF WY¢ 
Lt GLEN M7 8 
HS CER M7 26 
M7 »”> 
rt \ ct M7 25 
. MAuURIC! 4 27 
RAYM M47 24 
\ H y THOMA “M4 24 
RICK PO! M7 27 
} , 47 27 
SEPH 47 26 
Wits FRANC M7 tO 
nH Witte 47 23 
Br x i7 27 
er W 6 M7 31 
Ss Max! 47 22 
BER Au M7 28 
M ri 24 
ALE UNIV 
EPH M7 
\ N 047 24 
k Puitip, Jr M7 20 
an D ' M7 2 
MOND 47 ; 
1AR ! kK < M7 »2 
LAR MARSHALI M7 0) 
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KILLED-IN CAISSON 


ie to Oe a ea 
UM Ue OM le) ee 
rock af any depth 


arry loads up 00 tons. Write for cata 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE NEW YORK 16,N_Y 


Affiliated with 


TE & PRENTIS. INC (D) WESTERN FOUNDATION CO 
+ 40th St ’ kA New York 6. N 


re 16,.N.Y 


EMENT GUN COMPAN 


_“GUNITE: CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA..U.S.A. 


RAILROAD BRIDGE 
REPAIRED WITH 
“GUNITE.” 


This is one of the many bridges we 
have repaired with ““GUNITE" for the 
R. F. & P. Railroad between Richmond 
and Washington 





This double-arch overpass built in 1904 
was showing its age and after chipping 
away ali disintegrated concrete and sand- 
blashing, mesh reinforced ‘‘GUNITE" at 
least 2” thick was applied to both arch 
barrels, end walls, and wing walls. The 
end walls in this case were also raised 
three feet with ““GUNITE"’ to eliminate 
troublesome slipping of ballast 

““GUNITE”™ repairs to structures of this 
type will restore them for a great many 


years of useful, safe service 


Our bulletin B2300 describes 
many kindred jobs and scores of 
other uses of ‘‘GUNITE."’ Write 
for your free copy. 


MANUFACTURERS OF THE “CEMENT GUN® 
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EQUIPMENT, MATERIALS aad Methods 


NEW DEVELOPMENTS 





New Marion Earth Mover 


MARION PoweR SuHovet Company of 
Marion, Ohio, has announced a new thre 
quarter cubic yard machine—the 33-M 
With various front-end combinations, it is 
i shovel, dragline, clamshell, crane, and 
backhoe 

Features 
include Marion air control, a greatly sim 
simple change 


claimed for the new Marion 


plied machinery deck, 
overs for front-end equipment, the use of 
22 ball and roller bearings. Only 12 gears 
are used in the entire machine. The shovel 
boom also serves as the boom for the back 
hoe The crane boom point is adaptabl 
vithout change for crane, clamshell, drag 
line, and pile driver service 

Marion air control covers all digging mo 
tions, gear changes and the operation of 
the steering clutches, propel brake, swing 
brake, dipper trip, and engine clutch. A 
maximum of 12 pounds pressure operates 
any air control lever 

Dual crowd, a combination of dependent 
ind independent crowd, is standard, as is 


in independent high speed boom hoist 





Pick-up Dumptruck 


Cue “prcK-up pump,” the first pick-up 
ize dump truck with completely auto 
matic hydraulic cab control, has been in 
troduced by the National Truck Equip 
ment Co. of Waukesha, Wis 

Designed for multiple uses in short hauls 
and small bulk handling by contractors, 
builders, fuel dealers, municipalities, in 
dustrial plants, landscape architects, and 
general truckers of all kinds, the Pick 
Up Dump” is the result of two years of 
ngineering research and field testing by 
the Waukesha truck equipment supplier 
and manufacturet 

Easily adaptable to almost every make 
and body style of pick-up in the ' , 
and l-ton ratings, the Pick-Up Dump is 
available either as a complete unit with 
dump body or as a kit for the conversion 
of practically all standard pickups into 
Pick-Up Dumps 

Tested against loads im excess of its 
rated capacity, the new Pick-Up Dump has 
proved its durability and performance 

For further details contact National 
Truck Equipment Co., Waukesha, Wis 
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F INTEREST 


Two- Wheel Scraper 


A NEW TWO-WHEEL hydraulic scraper 
designed for high-speed use with large 
wheel tractors is now being manufactured 
by American Tractor Equipment Corp., 
4131 San Leandro Blvd., Oakland 3, 
Calif his new scraper is made in 3 
sizes--4.5, 5.6, and 6.9 heaped yards, for 
International 19, Oliver 900, and other 
heavy-duty wheel tractors 

Like other ATECO scraper models, 
these new models for wheel tractors have a 
low center of gravity, independent front 
apron, and a rear apron that wipes the 
scraper bowl sides clean as load ts dumped 
The simple yoke design and absence of 
overhead structure give the operator a 
good view of his work from the tractor 
seat 

A special hitch assembly eliminates the 
front trucks of the scraper and enables the 
pulling tractor to carry part of the scraper 
load. It is self-loading and self-spreading 
rravel speed is limited only by the speed 
of the tractor 

Scrapers may be had with either dual or 
ingle tires. Front truck assembly may be 
added so scraper can be operated in con 
ventional manner with either crawler or 
wheel tractors 

For additional information write Ameri- 
can Tractor Equipment Corp., 9131 San 
Leandro Blvd., Oakland 3, Calif., mention 


ing this notice 


> 


Self-Cleaning Sludge Tanks 


HapMAN Conveyors, Inc., of Detroit 
21, Mich., present two self-cleaning sludge 
tanks. Self-cleaning is accomplished by 
pipe conveyors having synthetic rubber 
flights mounted on sealed pin chains 

These pipe conveyors will operate in 
any plane. A radical departure from ordi 
nary tanks is the double “‘\V"’ bottom which 
permits rapid sludge settling and quick 
removal. A series of five baffles retards the 
coolant flow uniformly over the tank area 
providing maximum sludge-settling ca 
pacity 

, single sprocket with shear pin 
mounted on a combination drive and take 
up assembly represents the only fxed 
moving part. The chain elsewhere in the 
circuit follows the bent pipe in several 
planes 

Power required to operate conveyors is 
small, '/« hp for the Junior size and '/, hp 
motor for the Standard size sludge tank 

hese tanks are suitable for any non 
corrosive sludge which will readily settle 
Quench tank scale, machine tool coolant 


settlings, and abrasive precipitates are 


typical materials handled. Temperature 
is limited to 270 deg. F 
has a coolant capacity of 400 gal. while the 
Standard size capacity is 3,200 gal 


New Tournapull for Big 
Production Earthmoving Jobs 


The Junior size 


New Line of Air Compressoys 
THe Davey Compressor Co. | 
Ohio, has just announced’a complet: " 
line of two-stage, air-cooled industria! ai; 

compressors of 60—-105—-160-210-31° 
capacities 

Known as “Air Chief Industrials,’ Se 
machines feature Permanent Peak Ff 
ciency Valves and the new Davey Equi 
Balanced crankshaft. The latter j 
puted to reduce compressor vibration to a 
previously unachieved minimum. Its ws 
coupled with employment of modern ru} 
ber vibration gnounts, makes possible th: 
elimination of heavy mounting bases any 
facilitates the ready removal of units from 
one location to another 

Air Chief Industrials are availab\ 
four types 1) Base Compressors 
Stationary units with base ready for i 
Stallation of customer’s electrical equi; 
ment, (3) Departmental Compressor: 
powered by a-c motors, (4) Departmenta 
Compressors with d-c motors 

For further details write to the man 
facturer 





— 
Caterpillar Bulldozers 


CATERPILLAR TRACTOR Co., Peoria, II! 
has announced the manufacture of four 
sizes of Hydraulic controlled bulldozers 
newcomers to the Company’s line of eart! 
moving products 

Designed exclusively for use with ‘Cat 
erpillar’’ diesel D8, D7, D6, and D4 track 
type Tractors, the new bulldozers ar 
compactly constructed and combine the 
built-in ruggedness and working ability o! 
the ‘Caterpillar’ bulldozers with th 
advantages of a closed hydraulic system 

Features of the “Caterpillar” hydraulx 
system are front mounted, positive actior 
balanced vane pump, integral with tank 
and operating valves; manually operat: 
3-position valve with “raise,” “lower 
and “hold”’ positions; rapid blade actior 
offering unexcelled blade adjustments 
meet varying work conditions; heavy stet 
guard protecting front-mounted hydrau!! 
pump housing 

Both straight and angling type 
are offered in bulldozers for D6, D:, # 
D8 models. Only the straight type bla 
is now available for the D4 model 


blade: 
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Here is a low-cost way to gain adequate drainage and 
eliminate the danger of high water flooding valuable 
property. Use ARMCo Drainage Gates to permit free 
outflow with positive action to stop backflow. 

These gates have ample strength and durability. 
(hey are ideal for drainage, flood control, sewer out- 
falls, irrigation work or wherever else backwater is a 
hazerd. What’s more, ARMCO Gates will serve for years 
without upkeep or repairs. 

There is a size and type of ARMCo Gate to meet every 


drainage requirement flap gates that open and close 
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compressor can be adapted to ven 
refrigeration, hydraulic and stage 

r pumps, and all types of jobs using 
. oahe Te will he made im all 


wi & sud So 





without supervision; slide gates for light and heavy 
duty, and radial gates for maintaining constant water 
levels. They can be adapted to circular or rectangular 
openings in sizes ranging from 8 to 120 inches in diam- 
eter or from 8 to 96 inches square. Installation is quickly 
and easily accomplished by a small, unskilled crew. 
You'll find Armco Drainage Gates are a sound invest- 
ment in protection and efficiency. Write for prices and 
complete design data. Armco Drainage & Metal Prod- 
ucts, Inc., 1905 Curtis Street, Middletown, Ohio. Of. 


fices in principal cities. 





, tes, Model 
Drainage Gores. n. These 
pon o levee project i" Tr aoe out- 
-_ e, cast steel gates +" backflow. 
—- yr positive action to stop 
flow w' 
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We Are Proud 


OF THIS PICTURE 


To you, the reader, the above picture 
s just one of hundreds of Layne Well Water 
Systems that are now serving oil fields, re- 
fineries and pumping stations. But to us, 
it is a symbol*of approval by one of the 
world's largest and most important indus- 
tries. Furthermore, this picture serves to 
symbolize a record of nearly seventy years 
of successfully matching the highest qual- 
ity materials with honest craftsmanship. 


Yes, we are proud of this picture—and 
several thousand others of Layne Well Water 
Systems now serving Municipalities, Rail- 
roads, Factories, Chemical Works, Packing 
Plants, Paper Mills and Air Conditioning 
and Irrigation projects. 

We know the penalty of leadership in 
our chosen field, the flattery of imitation 
and the real satisfaction of serving the same 
customers for generations and generations 
Our equipment and services are consis 
tently higher in quality than the buyer de- 
mands—more dependable than we promise 
—and longer lasting than the owner expects. 

lf such points of merit are of more in- 
terest to you than a “special price”, we can 
serve you with complete satisfaction. For 
late bulletins, catalogs, etc. address 


LAYNE & BOWLER, INC. 


General Offices, Memphis 8, Tennessee 


@ PUMPS for wells, takes, rivers, 
reservoirs, irrigation—or for any use 
where large quantities of water 
must be produced at low cost. Sizes 
range from 40 to 16,000 gallons per 
minute. Write for Layne Pump 
Catalog. 


WELL WATER SYSTEMS 


vertical turbine pumps 


AFFILIATED COMPANIES Layne-Arkansas Co., 
tuttgart ; 


S Ark * Layr Atlantic ¢ Norfolk. Va * 
Layne ntra ) “i T 
r Mishawak . ‘ Lake 
Layne-New ¥ \ ‘ 
Mt suk 
* Layne-Pacif Wa . t 
‘ Houst T . ‘ hk 
City. M * lea ‘ ty \ 
“ . t 
‘ Layne-Hispa Amer S. A. Mex D. F 
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New Tournapull for Big 
Production Earthmoving Jobs 


R. G. LeTourneavu, In Peoria, Ill 


has announced another model in its new 
lire of high-speed, electric-controlled 
arthmoving equipment—-the 35-ton ca 


pacity Model B Tournapull 





Powered by a 225-hp diesel engine, this 
prime mover is available for use with two 
sizes of scraper the new E-35 Carryall 
having a 35-ton (26.1 yards, struck) ca 
pacity, or the 25-ton E-25 Carryall (16.5 
yards, struck) capacity Designed for 
fast hauling, th unit has 4 speeds for 
ward, 2 in reverse, and travels up to 15 


miles per hour 

New developments in the design of the 
lournapull include electric control, Tourn 
amatic constant-mesh transmission and 
lournamatic differential 

Other outstanding features on the new 
Model B Tournapull include positive 
powell teering und tapered bead tires 

Based on good working conditions the 
Model B Tourn apull with 35-ton Carryall 


apable of moving 347 yards of common 


earth per hour on a 500° one-way haul 
High-production capacity, speed, and 
aneuverability make the Model B 

fournapull especially versatile on big 

yardage jobs like dams, heavy stripping, 


major road construction, airports, levees, 
and other large-size projects involving 
huge production earthmoving 


+ 


New Type Compressor 


Mr Tames M. Lone of Associated 
Engineers, Inc., Las Vegas, Nev., an 
nounces the completion of tests on the 
New Oscillating Compressor. This com 
pressor is revolutionary in design 

Among the outstanding features is that 
it has only four major driving parts. The 
compressor produces an unusually large 
volume of air with a comparably low horse 
power motor operating at a low speed 
Mr. Long states that vibration and noise, 
due to its unique design, drive, and bal 
ance, have been eliminated. In the work 
ing model, the bore is 10 in. in diameter by 


9 in. deep, each cylinder its divided into. 


four compartments by means of two sta 
tionary vanes and one oscillating rotor 
fixed to the rotor shaft, thereby rendering 
eight cylinder performance At every 
revolution of the crankshaft, eight power 
outputs are produced, the equivalent of 
the displacement of both cylinders. At 
235 revolutions per min, the compressor 
has an output of over 500 cu ft per min, 


of free air at room temperature he out 
put of this compressor is said to be about 
ten tin that of a comparable size con 
ventional compressor The weight of the 


model is 350 I 








“lll take the 
WHITE one 


every time!” 


WYTEFACE “A” 


TRADE MARK 
STEEL MEASURING TAPES 


The man who knows and uses 
measuring tapes instantly recog 
nizes the superiority of WYTEFACE 
“A” Steel Tapes. Raised black 
graduations and rims, on a crack- 
proof white surface, make these 
steel tapes as easy to read in the 
brightest glare as in the dimmest 
light. See WYTEFACE “A” heavy 
duty and general purpose steel 
tapes at your dealer's, or write 
for catalogue 


WYTRFACE Steel Tapes and Tape Rules 
ure protected by U. S. Patent 2,089,200 


KEUFFEL & ESSER CO. 


NEW YORK . HOBOKEN, WN. J. 
CHICAGO + DETROIT + ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 
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ympressor can be adapted to ven 
frigeration, hydraulic and stage 


rs LACLEDE STEEL 


’ 
FOR 


‘ BUILDINGS HIGHWAYS 


New Sealing Compound 


SUBSTANCE called Agraseal has 
rfected by Tamms Silica Com 
28 N. La Salle St Chicago 1, Ill., 
signed to do a protective and 

» on all porous masonry surtaces 


ial not only dox 1 waterproofing 





ilso beautifies surfaces to which 
It is available in white, ivory, 
it buff, natural stone grey, sunny 
ind light green The only time a . 
vat is desirable is when you want . “ 
ger color value or a smoother finish , , na 

= 


‘ 7 
es f x. 
~ Oo My Led 
\vraseal is easily applied with ordinary peed: "1 ee 


rush. When first applied, material 


deep into open pores. When it @ REINFORCING BARS L @ WIRE MESH 
1 positive seal is established which @ SPIRALS @ CENTER JOINT 
tands dampness, water, steam, alkali, @ WELDED sTiIRRUPS LACLEDE @ DOWEL SPACERS 
ke, heat, cold, frost, ice. Agra @ STEEL JOIST @ DOWEL BAR ASSEMBLIES 
| oniv t oug ble mi 
| nly hrough lock manu © Pe ANS CONDUIT © PIPE REINFORCEMENT 
It comes in powder form and as Ginn anal 
vith water only (ore gallon covers @ ACCESSORIES Write fer we °9 © ACCESSURIES 
ft. for the first coat-- 100 to 150 sq. ft 
, plied FOR IMMEDIATE CONSTRUCTION ON APPROVED PROJECTS 
Corl 1} COd Is appilea 


OR POST WAR PLANNING 


: LACLEDE STEEL COMPANY 


GENERAL OFFICES ARCADE BUILDING ST. LOUIS, MISSOURI 


New Cartographic Camera 


“RCHILD Camera & Instrument Cor 











ration, Jamaica, N.Y., is making limited 
ver with production increases lt C » y 
luled on its new Cartographic Cam an e our 
igned to provide aerial photographs . | 
Library Department! 


pographic and planimetric maps A trained staff and a fully equipped 
crop and flood cor trol, soil con 





MacArthur 


SOIL AND ROCK 
BORING DIVISION 


rigia precision 


” & Y photos meet requirements 


library would be a valuable addition 





rvation, geological exploration, highway , . “ 
unsion, urban and rural improvements, = oe ere rhe Service FOUNDATION EXPLORATION 
stal defense, and other widespread Bureau of the Engineering Societies FOR HEAVY STR 
11 mapping programs Library can be that new department UCTURES 
f simple, compact design, this new unit im your organization, yet more " gh 
precision camera specifications of adequately manned and better 


5S. Department of Agriculture and equipped than any individual organ- DIAMOND AND SHOT 


5. Geological Survey Its focal |] ization library could possibly be. CORE DRILLING 
gt feld of view, negative size, con | 
| ] se -_ ; 

tion, tolerance ind other specifica | Use this service. Over 4,000 bibli- ad 

ire stich as to permit ready employ- |} ographies on engineering subjects SOIL AND ROCK BORINGS 
i negatives in the multiplex pro are on file. 150,000 engineering | 2 

ind other stereoscopic plotting in ili texts and files of every worth-while 

periodical are available for further DRY SAMPLE BORINGS 

Cartographic Camera has several research to meet your specific needs. bd 

feature he , urment wht 

2. instrument, which A letter, a telephone call or a tele- TEST PITS 

operated either automatically or . : 
“ gram will place the Service Bureau . 

iutomatically, has two cones, lying 


' 
} ' ii at : nice. 
ithin the other The inner com | aS Your Servic LOAD TESTS 
a | 


' Use the service of your Engi- 

I the optical system, and is read li neering Library—The charges 

yvable as a complete unit for cali M A th 

.] hild represent but a fraction of the value ac r ur 

J aircn ad production procedurt ; es saad 

ter cone contains all operating |g 7°" Will receive. CONCRETE PILE CORP. 
cee mening <3 age hans The Engineering Societies 18 EAST 48th STREET 

moved for cleaning and inspe Library NEW YORK 17_N Y 


cal 1eart contain the focal 


cover only the cost of the service and 
the U.S. Bureau of Standards 


























iout dis ing ollimating 
me rsa 2 Mcrae tite 29 West 39th Street, New York, N.Y. 
vhen the lens is repla : = es 
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New Model Line Marker _ 
| WATER SUPPLY DESIGN PROBLEMS 1 daciguad to provide © soem 
and economical means for marking str 
The Construction of a Horizontal PUMP HOUSE crossings, parking spaces, dividing |; M. 
oes = ox 

































and intersections on city streets and hj 
Infiltration Collector y ls ways 
2 The unit is light and easy to han 
A horizontal collector consists of a reinforced concrete ‘ reducing to a minimum the man-hours Ca 
caisson, thirteen feet in inside diameter and sixteen feet é quired for the work. The unit can 
in outside diameter which has been sunk to a pre- r B ) taken apart for cleaning in five minu: 
determined depth and sealed at the bottom with o , 9 and can be completely reassembled 
reinforced concrete plug iz quickly . . . : 
rhis line marker is a simple unit, with 
4 
Slotted screen pipes, 8” in diameter, are then pushed | il, no spray nozzles, pumps, or hose to clog 
horizontally into the aquifer at selected levels through ’ Aw or get out of order The painting liquid 
| ; » ‘ ‘ ixe »vel i > ce. 
precast portholes in the caisson wall. These collector ai is held at a fixed level in the reservoir 
| ‘ i gta I jo in front of the paint tank by vacuum 
} pipes ore the caisson's “well screens.” The individual 4 N w . : : > 
| pipes consist of standard eight foot lengths welded 4] <0 From here the paint is picked up by an 
| x $< rin os 
w idler wheel, which dips into it and € 
u , 
together as pushing progresses. end longest aoe : 735 spreads the paint onto the marking wheel, 
ever pushed wos 360 ff. long. During the pushing | dz - which in turn rolls the paint evenly on the 
process the fine sand in the formation near the slotted is ih So street surface. This correctly engineered 
pipe is removed by the flow of water into the caisson, i wd mechanism saves large quantities of paint 
leaving o natural “gravel pack" around each loteral ‘ Further infoynation on this line marker 
may be obtained from the Newaygo Engi 
S ® neering Co., Muskegon St., Newaygo, during 
"OA “ Mich 
ote we mole of hat 
—-—¢ — ° 
printe 


Electric Impact Tool 7 
RANNEY METHOD WATER SUPPLIES, INC. aie devas 


INGERSOLL-RAND announces a New Uni- 


63 S. HIGH ST., COLUMBUS, OHIO versal Electric, All-Purpose Impact Tool 
Using standard attachments, it will apply 

Water Supply Engineers and Contractors and remove nuts—drill—ream—tap Help 
drive and remove screws—drive and re 








move studs—extract broken cap screws 
and studs—run wire brushes—do hok 
saw work—drill brick and masonry 
drive wood augers 

This new machine is designated as Size 





4U. It weighs only 6'/; Ib., has an overall lo fill 

length of 10'/,", a free speed of 2,000 rpm, 

and delivers 1,900 rotary impacts per Comm 

minute under load. It is powered with a Ea canead 
S specially designed reversible, universal supp 

electric motor (3 amp) that operates on Funds 
RP 110-Volt, ac-de current. 


G Further details will be furnished by ind fo 

! ES Ingersoll-Rand Company, 11 Broadway, 

CTION New York, or any of its branch offices and livery 

| G distributors Conte 
-— ’ ’ 

8 Societi 


New Denison Multipress Midget dealt 


ESPECIALLY DESIGNED for pressing ré tions t 
quirements between 200 and 2,000 Ib. ram 
Send for catalogs effort, the new Multipress Midget offers and tes 


= all features of the larger Multipresses 
descriptive of the plus small, compact size and low cost 
, The Multipress Midget is ideally suited 
latest foundation for multiple or ‘‘gang’’ installations and Donor: 
for successive operation requirements . ae 
types and methods. One centralized power source will operate shippir 
up to 12 units. When more than one Mid 
get is used, each unit has individual pres 
sure adjustments. The Midget may & 
operated in any position, and is easily COMA 
adaptable to other hydraulic machinery 
as an accessory unit for pressing, clamping 
feeding, and countless other production 
tasks 


SPENCER, WHITE & PRENTIS, INC. Deseiptive bulletin ete 
10 EAST 40th ST. NEW YORK 16, N.Y. | [Sic from The Denison Baginecrin 


Co., Columbus 16, Ohio 
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Pe arr Literature Available - ik ruse . Atae 











Can You Spare a Book 


? 


The Libraries of Half the World 
: Were Destroyed 


tin during World War II in the fires of battle and in the fires 
of hate and fanaticism. There is an urgent need now for 
printed materials which are basic to reconstruction of 


jevastated areas and which can 


tap Help Remove the Intellectual Blackout 
me of Much of the World. 


verall lo fillin part this great need, the Engineers Joint Council 
(‘ommittee on International Relations is collecting and 
shipping abroad engineering books and periodicals. 
Funds also are solicited for handling and shipping costs 
\ iid for purchase of new books for special needs. De- 
ade ivery abroad is effected through the American Book 

Center, Incorporated. Transactions of the Engineering 


Societies, engineering magazines, particularly of the last 


Qa. 
wa 

Qe 

os 


cade, scholarly books which are important contribu- 
ig i tions to their fields on all subjects, especially the sciences 


offer } and technologies, are wanted. 


+t 
sanite 


- | Donors of funds or technical literature should write for 


eae ipping instructions to the 


COMMITTEE ON INTERNATIONAL RELATIONS 
29 WEST 39TH STREET 
NEW YORK 18, N. Y. 
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INCORPORATED IN EARLE OPERATING MACHINERY E A R LE a 


>) JAEGER “Sure Prime” is a 
better pump — inside and out 


” 






Contractors buy more Jaeger “Sure 
Primes” than any other pump because 
they're better engineered, more amply 
powered, conservatively rated, and fully 
enclosed from weather to keep them 
clean, dry, quick-starting and smooth 
running for extra thousands of hours. .. 
Sizes 1!/, to 10”. Ask for Catalog P-45. 
Main Office and Factory 
Columbus, Ohio 


226 N. LaSalle St. 235-38 Martin Bidg. 
Chicago 1, Ill. Birmingham |, Ala. 


THE JAEGER MACHINE CO. 


8 E. 48th St. 
New York 17, N. Y. 


REGIONAL 
OFFICES 





EARS of unfailing operation have established the 

reputation of Earle operating machinery on mov- 
able bridges. For this reason Earle equipment is so 
often selected to operate railroad and highway bridges 
of all sizes. Earle experience and ‘‘over-sized’’ con- 
struction assure a minimum of wear and years of 
trouble-free, economical operation with little or no 
maintenance. Earle engineers will help you meet your 
gear or machinery problem, routine or unusual—get in 
touch with us, now. Or, if you want further information 
first, write for our NEW catalog containing Earle 
operating machinery. THE EARLE GEAR & MACHINE 
COMPANY, 4725 Stenton Avenue, Philadelphia 44, Pa. 
Sales Offices: 149 Broadway, New York 6; 901 Davis 
Avenue, Pittsburgh 12, Pa. 

iS 


IGEARS 









lll 





























Now Auailalle 
A. A. S. H. O. 


STANDARD SPECIFICATIONS 
FOR HIGHWAY MATERIALS AND 
METHODS OF SAMPLING 
AND TESTING 


New and Revised 
FIFTH EDITION 


2 Volumes 6” x 9” 
cloth- bound 
(Volumes Not Sold Separately) 
STATE ENGINEER 


COUNTY ENGINEER 
CITY ENGINEER 
CONSULTING ENGINEER 
HIGHWAY CONTRACTOR 
MATERIAL MANUFACTURER 
LIBRARY 


You need these official 
A. A. S. H. O. Specifications 
in your reference file 


Price $6.00 postpaid 


ewtra 


3e¢ «6x 


To insure prompt delivery 
order direct from 


American Association of State Highway Officials 
1220 National Press Building 
Washington, D. C. 











IRVING GRATING 





“A Fitting Grating for Every Purpose” 






Rivceted 


Walkways — Stair Steps — Platforms 
Trucking Aisles — Trench Covers 


TeanteS 


Press-Locked 


Industrial Plants — Oil Refineries 








Chemical Plants — Power Houses 
Naval and Merchant Ships 
Locomotive, Passenger and Freight Cars 


SNS 


Welded 
Catalog for the asking. 


IRVING SUBWAY GRATING CO., INC 






YORPMDHA DW=—-yPHM ozr O2-Dvoorn 









ESTABLISHED 1 
FICE and PLANT 
ING ISLAND < 


HOME 


WESTERN 
EMERY 


DIVISION. +f 


VILLE 8 CA 


Literature Available 


Revisep ENGINEERI INSTRUMENT 
CATA 4 newly revi dition of the 
page illustrat italog describing the 
ymplete li of ¢ lev engineering instru 
ments has been published by W. & L. E 
Gurley of Troy, > \ The catalog in 
lud letailed analyses of Gurley transit 
ngineer level precise leveling rods 


slidadk und topographic instruments and 


equipment Hvdraulic measuring instru 
ments, water level recorders and indicators 
held supplie ind wind instruments ar 


also discusses an exclu 


i Glass reticles, 
lopment in surveying in 


platinum 


sive Gurley dev 


trument design, replacing the 


wire reticle are illustrated and described 
as are other features of Gurley transits 
Several reticle pattern designs are shown 


from parallel horizontal and vertical lines, 


ombined with cross-lines for triangula 
tion and tellar observation, to solar ret 
icles for centering the sun's image. Cop 
ies of the catalog, No. 50), are available on 
request to W. & L. E. Gurley, Troy, N.Y 
+ 
litre AND Cast IRON CONDUIT SYSTEMS 
Specifications and descriptions of vari 
ous basic types of tile and cast iron con 


duit for underground steam, return, hot 
subject of a 4 
folder recently 


wil 


water and oil lines are the 
page standard file-size 
published by the Ri 
Cleveland, Ohio 4 practical aid to 
architects and engineers, the folder con 
trench 


Company, 


data, showing 
dimensions and pipe 


mended for each size and type of conduit 


tains engineering 


locations recom 
lables also give the capacities of the vari 
ous conduit types and sizes for combina 
tions of up to five pipes Illustrations and 
cross-section drawings of Ric-wiL tile and 
and thet 


Copies of this folder 


cast iron conduit accessories 
included 
Form 4704 
charge by writing the 


Cle ve land, Ohio 


also are 
obtained without 


Ric-wil, Compatiy, 


may be 


Pump CaTtTaLoc-—A new catalog B-1146 
their CS, ve 
announced by Econ 
omy Pumps, In hese 
pumps are built for larger capacities rang 


covering rtically split case 


multi-stage pumps | 
, Hamilton, Ohio 


ing from 50 to 200 gallons per minute 


These pumps generally used in direct con 
nection with electric motors, may also be 
driven with steam turbines, gasoline en 
gine or by chain or belt drive arrang 
ment Thev at tricted to clear liquid 
) ping a " ially applicable to 
boiler feed rN i la ber 
( latio kling y ral i T 1 
ly : i 
- 
Al REPRI \ ix T 
i ul titl | in} 4 x 
ta I > us be inno 
\ Air | 1 Sa ( my 
I i 1 ove th u i al i 
i i wivantag rev 
iry I NI L oni 
iy : y 1! At I ] ) 
al 4 any East 421 >» 
rk v.Y \ i iT 
ur you 











GOLDEN -ANDERSON 
ELECTRIC and MANUAL 


Suitable for any spray service 
requirement or for remote elec- 
trical control. Instant manual or 
automatic operation. For any 
a 2 or low pressure water service 
valve need—get the facts from 

Golden-Anderson. Over 
1500 standard types and 


sizes. 





GOLDEN-ANDERSON 


Specialty Company 
PITTSBURGH 22, PA 


Vly. 


FOUNDATION 
TEST BORINGS 


You can’t 
look into 
the earth 





* she Engineering 


Service 
* par Engineers 
+ K nee 
HY Engineers 


PENNSYLVANIA 
DRILLING COMPANY 
PITTSBURGH, 20, PA. 
od 


Complete drilling and grouting 
service for construction and mining 
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